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June 16, 2016 

 

Attention: Mr. Charley Langer   
Environmental Specialist 
County of Sacramento, Countywide Services Agency 
Environmental Management Department 
Environmental Compliance Division 
10590 Armstrong Avenue, Suite A 
Mather, CA 95655 

Dear Mr. Langer,  

Reference: Response to Comments and Transmittal of Revised Site Characterization Work Plan, 
James Mangan Rifle and Pistol Range, 2140 34th Avenue, Sacramento, CA   

Stantec Consulting Services, Inc. (Stantec), on behalf of the City of Sacramento Parks and 
Recreation Department (the City), has prepared this letter responding to County of Sacramento 
Environmental Management Department (Sacramento EMD) comments to the Site 
Characterization Work Plan prepared by Stantec and dated May 26, 2016. Sacramento EMD 
comments were transmitted to the City in correspondence dated June 7, 2016. This letter also 
transmits the Revised Site Characterization Work Plan, incorporating responses to Sacramento EMD 
comments. The comment letter is included as Appendix B of the work plan. 

The attached response summary matrix summarizes EMD’s comments and describes Stantec’s 
responses to comments. In addition to revisions made in response to EMD’s comments, Stantec 
has made the following revisions to the work plan. 

 Soil and wipe data collected by Stantec and others in June 2016 are included in the 
revised work plan, and Section 2.3.8 discusses June 2016 field activities. 

 Based on comparison of antimony and arsenic data to co-located concentrations of lead 
in soil, Stantec does not consider antimony and arsenic chemicals of potential concern 
associated with the site. Our analysis of soil metals data is presented in Section 3.2. 

 As noted in the response matrix, Stantec proposes using soil sampling and analysis instead 
of x-ray fluorescence (XRF) screening for investigation activities proposed under Task 1. 
Previous references to XRF have been removed, and the revised soil sampling plan is 
described in Sections 3.4.1 and 4.2. 

Should you have any questions or comments regarding this Revised Site Characterization Work 
Plan, please contact the undersigned at (916) 472-3933, or Karl Kurka (City of Sacramento project 
manager) at (916) 808-8430. 



June 16, 2016 
Mr. Charley Langer   
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Regards, 

Stantec Consulting Services Inc. 

 
Neil Doran, P.G. 
Senior Geologist 
Phone: (916) 472-3933  
Neil.Doran@stantec.com 
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c. Karl Kurka, City of Sacramento 

 



Summary of Responses to Sacramento EMD Comments
Revised Site Characterization Work Plan (June 16, 2016)

Sacramento EMD Comment: [RE: Section 2.3.6, April 2016 Offsite Assessment): Revise: "Sacramento EMD requested that the City adjust the location of the 
exclusion fence to include sample locations which exceed 400 µg/ft 2  lead in wipe samples and 320 mg/kg lead in soil (corresponding to the DTSC 
commercial soil screening level for lead)." With respect to this project, the only soil screening number for lead that our office has provided the City is 80 
mg/kg. If commercial or industrial areas have been impacted by the gun range, 320 mg/kg may be appropriate as a soil screening number for those areas 
(e.g., Sacramento Executive Airport).

Stantec Response: Stantec revised Section 2.3.6 to reference the 80 mg/kg screening level as requested by Sacramento EMD (third paragraph in 2.3.6).

Sacramento EMD Comment: [Re: Section 3.3.1, Task 1 – Onsite Sampling and Storm Drain Investigation]: The storm drain investigation shall not be limited to 
the stretch of piping between the influent grate and the stormwater main. The outfall of the stormwater main also needs to be determined.

Stantec Response: Stantec has described stormwater outfall assessment methods (end of last paragraph in Section 3.4.1).

Sacramento EMD Comment: [RE: Section 3.3.2, Task 2 – Atmospheric Modeling and Offsite Investigation]: Evaluating the offsite nature and extent of metals 
shall be done sequentially. We agree that atmospheric modeling should be done to guide the initial direction and extent of soil sampling. Prior to 
conducting a full characterization of the nature and extent of metals from the site, however, interference from other potential sources shall be evaluated. It 
may be appropriate to conduct forensic chemical analyses and/or statistical comparisons of background and potentially impacted areas (atmospheric 
modeling could help determine suitable areas to compare).
Instead of proposing specific off-site sampling approaches (paragraphs two and three), simply state that investigation of possible off-site impacts shall be 
conducted sequentially, and that further workplans will be developed as needed.

Stantec Response: Stantec has updated this section to reflect EMD’s request for a sequential approach to offsite investigation (end of first paragraph in 
Section 3.4.2).
Sacramento EMD Comment: [RE: Atmospheric Lead Dispersion Modeling]: The following is confusing: “Output of AERMOD in terms of concentration 
(micrograms per cubic meter or ug/m 3 ) and deposition (grams per square meter or g/m 2 ) will be used in conjunction with inhalation, dermal, and ingestion 
rates screening levels for lead of 80 mg/kg (residential), and 320 mg/kg (commercial) to describe the extent of potential impacts.” It is not clear what is 
being used in conjunction (or being compared) with what. In the same paragraph, clarify that the screening level for commercial/industrial land will only be 
used as a benchmark for properties that actually have that particular land use (e.g., Sacramento Executive Airport). The park and neighboring houses are 
currently being evaluated under a residential land use scenario.
Stantec Response: Stantec has updated this section and clarified our approach for using modeling data to evaluate dispersion and deposition of lead (last 
paragraph of 'Atmospheric Lead Dispersion Modeling' in Section 3.4.2).

Sacramento EMD Comment: [Re: Section 4.2 - Sampling Methods]: In addition to homogenization and removal of non-representative materials, all soil 
samples shall be sieved with a No. 60 mesh sieve.
Stantec Response: Section 4.2 has been revised to describe soil sampling and analytical methods, including sieving of samples prior to analysis (first paragraph 
in Section 4.2).
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Summary of Responses to Sacramento EMD Comments
Revised Site Characterization Work Plan (June 16, 2016)

Sacramento EMD Comment: [RE: Section 4.2.1 - XRF Field Screening]: The workplan proposes to analyze 26 physical soil samples (Figure 5)  via  Method  6200 
(XRF), with 20% of those (i.e., five or six) being submitted for laboratory confirmation. Our concerns with this approach are: 1) • The detection limits for arsenic 
are likely to be too high. In particular, XRF analysis for arsenic can have elevated detection limits in the presence of high lead concentrations. 2) • While XRF 
results can be comparable with laboratory results, there is likelihood of additional variability being introduced into the results by preparing and analyzing 
samples in a less controlled environment. This may not be a problem when the sample sizes (i.e., number of physical soil samples) are reasonably large ( ≥50), 
but can exaggerate a 95% UCL when the sample sizes are smaller. The use of XRF shall be confined to evaluating  (screening) areas that may need 
additional sampling for laboratory analysis, or guiding excavation of lead-contaminated media in the field, or providing additional confirmation (assurance) 
that lead has been effectively removed in areas that are also being sampled for laboratory analyses. The project is still in the site characterization stage and 
requires more accuracy than may be provided by use of XRF. In areas where XRF is to be used for lead analyses, all samples that are 80 mg/kg or above 
shall be sent to the lab for confirmation. In absence of samples 80 mg/kg or above, then a minimum 20% of the samples shall be confirmed by lab analysis.

Stantec Response: Stantec has eliminated the proposed use of XRF for site investigation activities in favor of soil sampling and analysis (Section 4.2).

Sacramento EMD Comment: [Re: Section 4.2.2 - Soil Sampling and Laboratory Analysis]: Explain why EPA Method 6020 is proposed for lead, arsenic, and 
antimony instead of the method used previously by Stantec (Method 6010b). EPA Method 6020 has lower detection limits than 6010b, but also requires more 
prep time and a longer turnaround time. Also, provide reporting limits for the methods with regard to lead, arsenic and antimony.

Stantec Response: Section 4.2 has been revised to describe soil sampling and analytical methods, including use of EPA Method 6010B for lead analysis, and 
the corresponding laboratory reporting limit.

Sacramento EMD Comment: [RE: Section 5.3 - Human Health Screening Evaluation]: In the first paragraph, clarify that the screening level for 
commercial/industrial land will only be used as a benchmark for properties that actually have that particular land use. The park and neighboring houses are 
currently being evaluated under a residential land use scenario. Clarify which data will be used for calculating 95% UCLs. Section 3.3.1 ("...the intent is not to 
resample locations where data has been collected ...") suggests you might be intending to include prior data, which has been collected by various 
consultants in different manners and for different purposes, in the human health screening evaluation. Consult SCEMD before using prior data for human 
health screening. The concept of calculating a 95% UCL for risk assessment assumes a random exposure over the entire area for which values are being 
averaged. Thus, the use of the property shall be considered and divided into logical exposure areas ("exposure units") prior to sampling and calculating 
summary statistics . For example, it seems reasonable that people using the picnic and play areas on the east side of the proposed sampling area would 
tend to stay in that area, while people at the archery range on the west side would tend to stay in that area. Divide the site into two or three reasonable 
exposure areas (e.g., archery area, shooting range building area, and picnic/play area) for the purpose of sampling , calculating summary statistics, and 
evaluating health risks. Revise: "Therefore, for datasets with fewer than eight distinct detections, the EPC will be based on the dataset's maximum detected 
concentration." Datasets with fewer than eight distinct detections shall be avoided.

Stantec Response: Section 5.3 has been revised to describe segregation of the site into exposure units, and to clarify how data will be handled with respect to 
statistical analysis (first two paragraphs of Section 5.3).
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Summary of Responses to Sacramento EMD Comments
Revised Site Characterization Work Plan (June 16, 2016)

Sacramento EMD Comment: [Re: Figure 5 - Proposed Sample Locations]: Although we do not object to the soil sample locations that are proposed, 
additional step-out and step-down samples are needed for some locations with concentrations greater than 80 mg/kg. We expect that this will occur during 
the proposed hardscape and soil removal, but more precise definition of the extent of contamination is needed in some areas before completion of the 
project. If the foliage covering the picnic area is evergreen, collect samples at the dripline. Some of the proposed sample locations (e.g., 32, 40, 41 and 
others) may be moved slightly to accommodate this recommendation provided there are sufficient samples in soil near the picnic tables. Sample the soil 
area to the south and east of the pool should be sampled (e.g., one location to the south , and one or two locations to the east). Sampling to date has not 
provided any indication that any of these areas are affected , but more conclusive data would be preferred.

Stantec Response: Figure 5 has been updated to illustrate proposed soil sample locations and exposure unit designations. Figure 6 illustrates proposed soil 
sample locations adjacent to the nearby swimming pool. Section 3.4.1 has been revised to discuss designation of exposure units, the revised soil sampling 
plan, and shifting of select sample locations within the vicinity of evergreen tree drip lines.
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Limitations and Certifications 

This report was prepared in accordance with the scope of work outlined in Stantec’s contract and 
with generally accepted professional engineering and environmental consulting practices existing 
at the time this report was prepared and applicable to the location of the site. It was prepared for 
the exclusive use of the City of Sacramento and the County of Sacramento Environmental 
Management Department for the express purpose stated above. Any re-use of this report for a 
different purpose or by others not identified above shall be at the user’s sole risk without liability to 
Stantec.  To the extent that this report is based on information provided to Stantec by third parties, 
Stantec may have made efforts to verify this third party information, but Stantec cannot guarantee 
the completeness or accuracy of this information. The opinions expressed and data collected are 
based on the conditions of the site existing at the time of the field investigation. No other warranties, 
expressed or implied are made by Stantec.  
 
Prepared by:      Reviewed by: 

     
________________________________   ________________________________ 
Patrick Vaughan     Bruce Scarbrough, P.G. 
Principal Scientist     Principal Geologist 
 
 
 
       
Information, conclusions, and recommendations provided by Stantec in this document have been 
prepared under the supervision of and reviewed by the licensed professional whose signature 
appears below.   
 
Licensed Approver: 
 

 
________________________________   
Neil Doran, P.G. 
Senior Geologist 
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1.0 INTRODUCTION  

Stantec Consulting Services Inc. (Stantec), on behalf of the City of Sacramento, Parks and 
Recreation  Department (the City), has prepared this Revised Site Characterization Work Plan 
(Work Plan) describing proposed additional investigation activities at the James Mangan Rifle 
and Pistol Range (the Site) located at 2140 34th Avenue, Sacramento, California. The Site 
location is illustrated on Figure 1 – Site Location Map. 

This Work Plan has been prepared to comply with Directive 4 of the Corrective Action Order 
(CAO) issued by the Sacramento County Environmental Management Department, 
Environmental Compliance Division (Sacramento EMD). The applicable Sacramento EMD case 
file number is 16-RO0001707. The CAO was amended via the Notice of Addendum issued by 
Sacramento EMD on May 13, 2016. The addendum added additional Directives 2.1 through 2.3. 
Addendum Directive 2.2 provides additional criteria for the site characterization work plan 
originally identified as Directive 4, as set forth below. 

• Directive 2.2.1 – “Atmospheric modeling that will help evaluate the fate and transport of 
lead.” 

• Directive 2.2.2 – “The analytical suite for all samples shall include lead, arsenic, and 
antimony. Any proposal to eliminate lead, arsenic, or antimony from a sample must 
have a statistically sound justification.” 

• Directive 2.2.3 – “Investigation of the stormwater grate located in the south parking 
area. The investigation shall include the entire drain pipe connected from the grate to 
the outfall of the stormwater drain.” 

This Revised Work Plan complies with applicable directives in the CAO and CAO addendum, 
and has been revised in accordance with Sacramento EMD comments received in 
correspondence dated June 7, 2016 (attached as Appendix A). 
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2.0 PROJECT BACKGROUND  

This section describes the Site, the Site’s history, previous investigation results compiled from 
documents provided to Stantec by the City, and current Site conditions. 

2.1 SITE DESCRIPTION 

The Site is a former indoor rifle and pistol shooting range located at 2140 34th Avenue in 
Sacramento, California. The facility, owned and maintained by the City and operated by the 
United Revolver Club, consists of an approximate 8,000-square foot building located within 
James Mangan Park. The approximately 10-acre park also contains picnic areas, children’s play 
equipment, a swimming pool, an outdoor archery range, and soccer fields. The Sacramento 
Executive Airport is located immediately south of the Site, and surrounding land use is mixed 
residential and commercial.   

2.2 SITE HISTORY 

The Site was constructed in the early 1960s as an indoor facility for recreational firearms use. The 
Site and vicinity were historically used for agriculture, and the Mangan Park site was historically 
part of what is now Sacramento Executive Airport (SEA). The Site has historically been operated 
in collaboration with gun user groups. The United Revolver Club provided range masters to allow 
for access by their members and the general public and they used the range two nights per 
week. On a regular basis, special use permits were granted by the City to various law 
enforcement and private security groups for use of the firing range for practice and 
competition. The Site has been inactive since the range was closed in December 2014. 

2.3 PREVIOUS INVESTIGATIONS 

Pertinent results from environmental investigations completed to date are summarized in 
Section 2.3.1 below, and detailed discussions of previous investigations are presented in 
Sections 2.3.2 through 2.3.6. Lead in surface and shallow soil and bulk lead wipe sample results 
from locations outside the building are presented on Figures 3 and 4, respectively. Historical 
metals soil data are tabulated in Table 1. 

2.3.1 Summary of Findings 

Beginning in 2012, the City commissioned a series of investigations to evaluate the safety of the 
range and potential presence of elevated lead concentrations within the building.  Due to the 
inability to control the lead dust levels within the building and the costs required to upgrade the 
building, the range was closed in December of 2014. Thereafter, in 2016 due to concerns that 
lead dust may have migrated outside the building, sampling of soil and hardscape surfaces 
outside the building was conducted. Sampling performed to date consists of the following. 
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• Collection of 39 bulk wipe samples from locations within the building and on the building 
roof. 

• Collection of 58 bulk wipe samples from hard surfaces on the building exterior (rooftop, 
external door handles); from nearby areas in the immediate vicinity of the building 
(entrance walkway, parking lot, nearby playground, and pool deck); and from north and 
south sidewalks bordering 34th Avenue immediately north of the building. 

• Collection of 81 surface and shallow soil samples from locations immediately adjacent to 
the building, and from locations within the surrounding park area.  

Based on sampling performed to date, lead concentrations above California Department of 
Public Health (CDPH) criteria exist on surfaces within the building, on the roof of the building, on 
the door and exterior walls of the building, within the paved parking lot immediately south of the 
building, and within the concrete walkway and sidewalk adjacent to the north entrance. Lead 
concentrations above human health risk-based screening criteria established by the California 
Department of Toxic Substances Control (DTSC) have been identified in surface soil in the 
immediate vicinity of the building. The highest lead concentrations observed to date are from 
samples associated with accumulation areas, such as in the vicinity of the bullet trap access 
door on the west side of the building, and in soil beneath building downspouts, which convey 
rain water from the roof. Soil sampling results demonstrate that that lead concentrations 
attenuate with distance from the building. In compliance with Directive 6a in the CAO, the City 
has erected an exclusion fence around the building to prevent public access. 

2.3.2 2014 Facility Evaluation 

In 2012, the City contracted with TRS Range Services (TRS) to evaluate safety and functional 
aspects of the gun range, and their report was issued as a final document in July 2014. The 
evaluation was triggered by an injury to a range user from a fragmented bullet. As part of the 
range evaluation, TRS reviewed the City’s Lead Exposure Control Program and Operational Plan 
and found it to be satisfactory. However, TRS noted several areas with the range with excessive 
lead dust contamination. TRS also recommended maintenance of and/or upgrades to several 
systems, including the bullet collection system (bullet trap), bullet casing collection procedures, 
firing line baffles and protective plates, improving ventilation and air flow within the range, and 
repair of the roof. Findings made by TRS regarding accumulation of lead dust and building 
ventilation are summarized below.  

• Visible lead dust was observed on surfaces throughout the gun range, including several 
areas with potentially problematic accumulations of lead dust. 

• Lead dust removal practices should include use of a HEPA vacuum and suitable wet-
cleaning methods to minimize the generation of airborne dust particles. 
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• Air vented from the building is not filtered, resulting in the area around the external vent 
likely being contaminated with lead dust. TRS recommended that air returns be closed 
during operation of ventilation fans to maintain a positive pressure environment within 
the building. 

TRS noted the existence of an operational plan stipulating cleaning and confirmation sampling 
procedures intended to reduce concentrations of lead dust to below health-protective levels, 
and a lead exposure control program describing proper protective and cleaning measures for 
facility staff. A summary of lead dust confirmation sampling performed by City staff between 
June 2006 and January 2012 confirmed that despite these operational controls, concentrations 
of lead dust on interior building surfaces periodically exceeded health-protective criteria. The 
evaluation performed by TRS was presented in the document, “Evaluation of Mangan Gun 
Range Located at 2140 34th Ave., Sacramento, CA,” and dated July 23, 2014 (TRS 2014). 

2.3.3 November 2014 Lead Assessment. 

Although the City made the improvements as recommend by TRS and continued to regularly 
clean the range, excessive lead dust accumulation within the building continued to occur. 
Entek Consulting Group, Inc. (Entek) was hired to perform a limited lead risk assessment in 
November 2014. Entek’s work consisted of surface dust sampling inside the building and on the 
roof to evaluate deposition of lead dust on various surfaces. The assessment consisted of 39 wipe 
samples from various surfaces inside the building (i.e., floors, walls, shelves, desks, etc.) and on 
the roof. Entek noted that during the investigation settled dust was visible on most horizontal 
surfaces throughout the interior of the building. Concentrations of lead in wipe samples 
collected from within the building ranged from 160 to 70,000 micrograms per square foot 
(µg/ft2), and concentrations of lead in rooftop wipe samples ranged from 440 to 19,000 µg/ft2. 
Entek noted that concentrations of lead in wipe samples exceeded lead hazard criteria 
established by the CDPH under Title 17 (40 µg/ft2 on interior floor surfaces, 250 µg/ft2 on interior 
horizontal surfaces and 400 µg/ft2 on exterior floors or horizontal surfaces). Entek also noted that 
CDPH criteria are protective of residential settings where children are present, and that these 
criteria may not be strictly applicable for evaluating lead exposure at a gun range. Findings 
were presented in the document, “Report of Assessment for Lead,” dated November 20, 2014 
(Entek 2014). The City decided to close the range in December of 2014 based on this report.  

2.3.4 April 2016 Assessment for Lead. 

In April 2016, Entek collected seven bulk wipe samples from various external building surfaces 
(roof, main entry door handle, and exterior concrete walkway), play equipment within the 
adjacent children’s playground, picnic tables, and pool area. Entek collected 11 surface soil 
samples from locations surrounding the building including the archery range (located west of 
the building) and the picnic area located east of the building. Soil samples were collected from 
the top one inch of soil beneath the turf. 
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Entek staff noted visible discoloration at ventilation fan exhaust areas on the building roof due to 
suspected lead dust, and that discoloration was not noted in any other areas observed (surface 
wipe sample and soil sample locations). Lead concentrations in wipe samples from the concrete 
walkway leading to the main entrance on the north side of the building, from door handles of 
the main north entry door, and from the building roof were elevated, ranging from 1,500 to 2,300 
µg/ft2. Lead concentrations in wipe samples from the adjacent playground, picnic table, and 
pool deck were near or below the laboratory reporting limit of 8 µg/ft2. 

Several soil samples obtained from locations near the building contained elevated lead 
concentrations. The highest lead concentration was 61,000 milligrams per kilogram (mg/kg) 
reported in a surface soil sample collected approximately 2 feet from the exterior wall 
immediately adjacent to the bullet trap exterior access hatch. Lead concentrations from five 
additional soil samples collected within the immediate vicinity of the building ranged from 640 to 
2,800 mg/kg, and concentrations of lead in the remaining five samples collected ranged from 
21 to 220 mg/kg.  

Entek concluded that lead concentrations on the building roof, exterior concrete walkway, and 
exterior main entry door handles exceed the CDPH criteria for lead hazard of 400 µg/ft2 on 
exterior floors and horizontal surfaces, and that concentrations of lead in soil in the immediate 
vicinity of the gun range building exceed the CDPH criteria of 1,000 mg/kg. Entek noted that the 
CDPH criteria are intended for application to a single-family residence or structure where 
children may be present, and therefore, should only be considered as a starting point for 
evaluating lead impacts associated with the gun range. Findings were presented in the 
document, “Report of Assessment for Lead,” dated April 15, 2016 (Entek 2016a). 

2.3.5 April 2016 Soil Sampling 

In April 2016, the Westmark Group collected soil samples from nine shallow boreholes advanced 
at locations adjacent to and in the vicinity of the gun range building. A total of 14 samples were 
collected from depths of 1 and 2 feet below grade and analyzed for total lead. Reported 
concentrations of lead in soil samples ranged from 7.9 to 28 mg/kg. Data were not compared to 
CDPH criteria, but it should be noted that lead concentrations were below the 80 mg/kg 
threshold established by DTSC for soil in a residential setting. Investigation findings were 
presented in the document, “Soil Sampling Analytical Results Transmittal Letter,” dated April 15, 
2016 (Westmark 2016). 
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2.3.6 April 2016 Offsite Assessment. 

In April 2016, Entek conducted additional bulk wipe sampling along the north entrance 
pathway, along sidewalks on the south and north side of 34th Avenue (north of the gun range), 
and at locations within the paved parking lot located immediately south of the building. Six 
surface soil samples were collected from locations around the existing building.  

Lead concentrations in three wipe samples exceeded the CDPH criteria of 400 µg/ft2 on exterior 
horizontal surfaces:  one sample from the sidewalk on the south side of 34th Avenue, directly in 
front of the gun range within the main entry walkway, reported 930 µg/ft2; and two samples from 
the paved parking lot south of the building, which reported 870 and 970 µg/ft2.  

Prior to the April 28 wipe and soil sampling, the City constructed a temporary fence around the 
building to prevent access to areas where previous sampling had identified lead on hard 
surfaces or within surface soil at concentrations above CDPH criteria. On April 28, Entek 
collected six additional surface soil samples from locations around the building, three of which 
were located within the fenced-off area. Lead concentrations ranged from 37 to 360 mg/kg, 
with the highest concentration of 360 mg/kg reported from surface soil 10 feet from the northern 
wall of the building. Results of the April 28 sampling effort were presented to the Sacramento 
EMD in a meeting on May 3, 2016. During the meeting, the Sacramento EMD requested that the 
City adjust the location of the exclusion fence to include sample locations which exceed 400 
µg/ft2 lead in wipe samples and 80 mg/kg lead in soil. This work was completed by May 6. 
Findings of the Entek investigation were presented in the document, “Revised Report of 
Assessment for Lead,” dated May 5, 2016 (Entek 2016b). 

2.3.7 May 2016 Soil Sampling 

In May 2016, the City hired Stantec to collect additional surface soil samples from 8 primary and 
11 secondary ‘step out’ locations adjacent to the western wall of the existing building, and south 
of the adjacent parking lot south of the building. The purpose of the sampling was to provide 
bounding data for concentrations of lead observed in surface soils during previous sampling 
efforts and to confirm that the exclusion fencing was deployed appropriately. Lead 
concentrations in the eight primary samples ranged from 35 to 190 mg/kg. Analysis of secondary 
step-out samples, reported lead concentrations ranging from 16 to 69 mg/kg. In order to add to 
the soil dataset for the Site, the remaining eight secondary samples were subsequently analyzed 
for total lead, as well as for arsenic and antimony, in compliance with Directive 2.2.2 of the CAO. 
These data are summarized in Table 1. Findings of the Stantec investigation were presented in 
the document, “Letter Presenting Interim Soil Sampling Data,” dated May 20, 2016 (Stantec 
2016). 
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2.3.8 June 2016 Soil and Wipe Sampling 

In June 2016, Stantec collected additional infill soil samples from locations around the building to 
further evaluate the extent of lead-impacted soils. In addition to surface soils, Stantec collected 
surface and subsurface soil samples (from 0.5 and 1 feet below grade) from areas where 
previous sampling indicated the highest concentrations of lead (in the vicinity of the bullet trap 
door, on the west side of the building). The purpose of re-sampling in the vicinity of the bullet 
trap door was to evaluate the vertical and lateral extent of significantly elevated concentrations 
of lead associated with the gun range, and to evaluate the correlation of antimony and arsenic 
concentrations with samples containing high concentrations of lead. These data are 
summarized in Table 1, and presented on Figure 3 with lead soil data collected to date. 

In June 2016, Entek collected 22 additional bulk wipe samples from various locations outside the 
building: ten wipe samples from exterior vertical walls, eight wipe samples from exterior horizontal 
concrete or brick surfaces, and four wipe samples from various external surfaces to confirm the 
efficacy of previous cleaning and/or sealing processes. The investigation found that one sample 
from the northern exterior wall exceeded applicable CDPH screening criteria for lead, as did 
several concrete surfaces south of the building (between the building and the parking lot) and 
adjacent to the western edge of the building slab. Two samples from surfaces that had been 
previously cleaned (the northern concrete walkway and the door handle on the northern main 
entry door) indicated lead above applicable screening criteria, suggesting that cleaning 
procedures at these locations were inadequate for removing lead dust. Two samples collected 
from the recently-sealed roof tested below the reporting limit for lead, suggesting that the 
sealing compound used on the roof of the building has successfully formed a barrier to the 
underlying lead dust. Findings of the Entek investigation were presented in the document, 
“Report of Additional Assessment for Lead,” dated June 14, 2016 (Entek 2016c). The June 2016 
wipe sample data are included on Figure 4.



REVISED SITE CHARACTERIZATION WORK PLAN  
JAMES MANGAN RIFLE AND PISTOL RANGE 

Scope and Objectives  
June 16, 2016 

v:\1857\active\185703375\05_report_deliv\investigation work plan\revised 061516\rev_mangan_gun_range_inv_workplan_061616_fnl.docx 3.1 

3.0 SCOPE AND OBJECTIVES 

The objectives of the proposed investigation are to identify the extent of lead-impacted soil 
attributable to historical operations at the gun range, determine if concentrations pose a 
potential risk to human health, and to compile a dataset to inform potential future remediation, 
if required. 

The proposed scope of work will include: 

• Soil sampling and analysis to evaluate the extent of lead concentrations in surface soil 
within the Mangan Park area; 

• Atmospheric modeling to evaluate the potential for offsite migration of lead dust 
originating from the building’s rooftop ventilation system; 

• Soil sampling and analysis to evaluate the extent of lead concentrations in surface soil 
down-wind of the Site;  

• Data evaluation to assess human health risks attributable to lead originating from the gun 
range; and 

• Investigation of the stormwater grate located in the south parking area.  

3.1 CONCEPTUAL SITE MODEL 

The Site was constructed as an indoor rifle and pistol range in the 1960s and was operated by 
the City of Sacramento until 2014. The building is a single-story slab on grade structure 
surrounded by grass and dirt with several concrete walkways. Parking is provided on the north 
side of the building, and a small paved parking lot in the rear of the building is accessed via a 
paved driveway. The facility is served by municipal power, water, and sewer. A storm drain is 
present in the center of the rear parking lot, and is presumed to connect with the main sewer 
line beneath 34th Avenue via a lateral beneath the paved driveway. 

Surrounding land use is mixed: the Sacramento Executive Airport is located immediately south of 
the Site and a residential neighborhood is located across 34th Avenue to the north. Historical 
land use was agricultural, and Mangan Park was historically part of what is now the SEA. Land 
beneath the Site and surrounding vicinity is relatively flat. An unnamed drainage channel is 
present on airport property immediately south of the property line, and the Sacramento River is 
located approximately 1.3 miles to the west. 
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The source of lead is historical use of lead bullets at the rifle and pistol range. Spent bullets were 
collected in a bullet trap along the facility’s west wall, which was emptied on an as-needed 
basis. Based on documents reviewed by Stantec, the facility maintained an operational plan for 
use and management of the gun range, including a lead exposure control program for 
employees. 

Lead dust was generated during the firing of lead bullets and the impact of bullets with the 
target. The two primary mechanisms for transport of lead dust from inside the building to the 
outside environment are physical removal by those using the gun range (track out), and 
discharge of dust to the atmosphere via the building ventilation system. Wipe sampling has 
confirmed the presence of lead dust on the sidewalk outside the northern entrance to the 
building, and on the surface of the paved parking lot south of the building. Lead concentrations 
on hard surfaces attenuate rapidly with distance from the building, suggesting that track out is 
not a major mechanism for lead dust transport. For example, as illustrated on Figure 4, 
concentrations of lead reported on the sidewalk in front of the building (up to 2,200 µg/ft2) 
decreased to 68 and 130 µg/ft2 in samples collected 50 feet west and east of the building 
entrance, respectively.  

Lead dust entrained in ambient air within the building has been discharged to the atmosphere 
via the rooftop ventilation system. Previous investigations (TRS 2014) report that ventilation 
exhaust was not filtered prior to discharge, and that discoloration (presumably lead dust) was 
observed on the ventilation equipment and surrounding rooftop surfaces. The Site is located in 
Sacramento, California, an area with typically wet, mild winters and hot, dry summers. It is 
assumed that the ventilation system was operated when air exchange was required inside the 
building due to high ambient temperatures. No records exist on operation and/or maintenance 
of the ventilation system; however, the City’s operational plan for the facility, included in the TRS 
report, identifies ‘air flow readings’ as a work task to be completed by the Health and Safety 
Office at a frequency of twice per year. The Site’s historical agricultural use and location 
adjacent to the SEA represent additional potential sources of lead. Lead arsenate pesticides 
were historically used commercially to protect flowering plants and trees from insects. Aviation 
fuel (av gas) for piston-driven airplane engines contains lead, and review of SEA’s website 
confirms that av gas is sold at the facility. The SEA was developed as an airfield in the 1930s, and 
transitioned from municipal use in the 1960s when commercial airlines relocated operations to 
the newly-built Sacramento International Airport. Automotive fuel also contained tetraethyl lead 
as an octane booster until it was phased out in the United States in the mid-1970s. Combustion of 
lead-containing fuels in automobiles and aircraft has likely contributed to surface lead impacts 
in the area. 

Soil sampling performed to date has identified the presence of elevated lead concentrations in 
surface soil in the immediate vicinity of the building. Sampling further away from the building 
(sample locations within the surrounding park area) report lead concentrations that are not 
elevated and are below risk-based screening criteria. Further assessment is required to 
determine the extent of lead impacts potentially attributable to the gun range from possible 
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airborne distribution of the lead dust. Potentially-exposed populations include casual park users 
that may have contacted soil around the building or the building exterior surfaces, and residents 
of the adjacent neighborhood to the north potentially exposed to lead dust transported via 
airborne dispersion. 

The gun range is currently inactive; therefore, there is no ongoing release of lead dust to the 
environment via tracking and ventilation. The City recently submitted documents proposing 
measures to prevent lead dust inside the facility from migrating outside the facility (Directive 2 of 
the CAO), and measures to reduce and mitigate the potential exposure to the public from 
contamination outside the facility building and on hard surfaces other than soil (Directive 3) 
within the fenced area. Proposed measures to comply with these directives include sealing hard 
surface, posting appropriate signage, sealing roof vents to prevent movement of air from 
outside the building, installation and maintenance of perimeter fencing, limiting access into the 
building, decontamination of persons entering and leaving the building, and use of personal 
protective gear within and outside of the building as necessary. 

3.2 CONSTITUENTS OF POTENTIAL CONCERN 

Work performed to date has identified lead as the chemical constituent of concern present in 
the environment due to historical emissions from the gun range. Directive 2.2.2 of the CAO 
stipulates that the analytical suite for Site samples must include arsenic and antimony, under the 
assumption that these metals may be associated with metallurgical processes used in the 
fabrication of bullets. Sixteen soil samples collected since May 2016, representing 20 percent of 
the total soil data set, have been analyzed for arsenic and antimony in addition to lead. 
Samples collected in June 2016 from the area with historically the highest concentrations of lead 
in surface soil (adjacent to the bullet trap door on the west side of the building) were analyzed 
for arsenic and antimony, with the rationale that if these metals are associated with emissions 
from the gun range, then elevated (or at least detectable) concentrations of these metals 
should be co-located with elevated concentrations of lead. Arsenic and antimony 
concentrations are discussed below.  

 Arsenic has not been detected at or above the laboratory reporting limit of 7 or 8 mg/kg 
in any samples analyzed. Typically, background ranges of arsenic in California range 
from 10 to 25 mg/kg (RWQCB-SFBR, 2015)  Arsenic concentrations in samples collected to 
date (including those from samples with elevated concentrations of lead) do not 
exceed the range of published background, and therefore arsenic does not appear to 
be a COC associated with the project site. 

 Antimony has been detected in one out of 16 samples at a concentration of 16 mg/kg, 
in a sample with a reported lead concentration of 8,000 mg/kg (sample ’37 Soil @ 
Surface’, see Table 1). The EPA Region 9 residential Regional Screening Level is 31 mg/kg. 
Because antimony has only been detected in a single sample, at a concentration below 
a residential screening level, from an area with elevated concentrations of lead, Stantec 



REVISED SITE CHARACTERIZATION WORK PLAN  
JAMES MANGAN RIFLE AND PISTOL RANGE 

Scope and Objectives  
June 16, 2016 

v:\1857\active\185703375\05_report_deliv\investigation work plan\revised 061516\rev_mangan_gun_range_inv_workplan_061616_fnl.docx 3.4 

concludes it is unlikely that concentrations of antimony at concentrations above risk-
based screening criteria are present in soils impacted by gun range emissions. 
Furthermore, if problematic concentrations of antimony were present in soils, they would 
be co-located with extremely elevated concentrations of lead, which is the driver for soil 
remediation at the Site. 

Based on these data comparisons, Stantec does not believe the added cost of arsenic and 
antimony analyses are warranted, and does not propose analyzing future soil samples for 
arsenic and antimony. 

3.3 DATA QUALITY OBJECTIVES AND QUALITY ASURANCE 

This investigation is being conducted to assess the extent to which, if any, hazardous materials 
have been released which may have deleterious effects on human health and the environment 
as a result of historic operations at the Site. Parameters for determining whether data are 
considered representative for addressing investigation objectives are discussed in the following 
sections. 

3.3.1 Data Precision 

When reviewing analytical data performance standards, precision is commonly defined as the 
degree of mutual agreement among independent measurements as the result of repeated 
application of processes under similar conditions. Precision is expressed in terms of the standard 
deviation or relative percent differences (RPDs) between two samples. Precision will be 
evaluated by measuring the difference in reported results obtained by analyzing duplicate or 
split samples. As part of this study, duplicate samples will be collected at a frequency of 10 
percent and their respective values compared to each other. The acceptable maximum RPD 
for a primary/duplicate sample pair is 30 percent. 

3.3.2 Data Accuracy 

Accuracy is the statistical measurement of the difference between a reported value and the 
true value. For laboratory analysis, accuracy will be measured by comparing the recovered 
surrogate spikes in a laboratory control sample (LCS) to a laboratory or method acceptance 
range.  

3.3.3 Data Representativeness 

Any given analytical result can be considered representative if the reported concentration 
accurately reflects the actual concentration in the field conditions. Proper field procedures such 
as sample collection, splitting, labeling, transport and other factors, will be followed to ensure 
representativeness of the data. 
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3.3.4 Data Comparability 

Comparability is a measure of the confidence with which one set of data can be compared to 
another dataset. Comparability is increased by eliminating the number of variables during a 
sampling and analysis event. Variability is reduced by documenting and following standardized 
field and analytical practices, recognized as industry standards and/or regulations. Standardized 
field practices (including documentation) are presented in this work plan. Laboratory analytical 
data will be reported in the standard units and measurements used for the applicable regulatory 
threshold against which the sample is being compared. 

3.3.5 Laboratory Method Quality Objectives 

The following table summarizes laboratory quality elements and procedures for Environment 
Protection Agency (EPA) Method 6010, which will be used to analyze soil samples for lead. 

Quality Control Element Frequency of Implementation Acceptance Criteria 

Initial Calibration (IC) Daily and/or every machine run • Low-Level Check Standard + 1 

Initial Calibration Verification 

(ICV) – 2nd Source 

After Initial Calibration • % Recovery: 90%-110% 

Continuing Calibration 
Verification (CCV) 

At the beginning and end of 
analytical sequence, and 
after every 10 samples 

• % Recovery: 90%-110% 

Continuing Calibration Blank 
(CCB) 

Every 10 samples • Method Reporting Limit (MRL) 

Method Blank (MB) 1 per extraction batch 
(<20 samples) 

• MRL 

Laboratory Control Sample 
(LCS) 

1 per extraction batch 
(<20 samples) 

• % Recovery: 65%-135% 

Matrix Spike (MS) 1 per extraction batch 
(<20 samples) 

•     % Recovery: 65%-135% 
(with limited matrix 
interference) 
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Quality Control Element Frequency of Implementation Acceptance Criteria 

Matrix Spike Duplicate (MSD) 1 per extraction batch (<20 
samples) or Sample 
Duplicate 

•     % Recovery: 65%-135% 
(with limited matrix 
interference) 

 

Sample Duplicate 1 per extraction batch 
(<20 samples) or MSD 

• MRL 
•     RPD% = 30%  

 

3.4 INVESTIGATION STRATEGY 

Stantec proposes completing the investigation as two tasks. 

• Task 1 consists of metals characterization in the immediate vicinity of the gun range, on 
property south of 34th Avenue that is owned and controlled by the City of Sacramento. 
Task 1 will also include investigation of the storm drain located in the parking lot south of 
the building, in accordance with Directive 2.2.3 of the CAO. 

• Task 2 consists of atmospheric modeling and subsequent offsite soil investigation, as 
required, in accordance with Directive 2.2.1 of the CAO. 

Completion of Tasks 1 and 2 investigative techniques are described below. 

3.4.1 Task 1 – Onsite Sampling and Storm Drain Investigation 

Proposed further evaluation of the Site and surrounding Mangan Park property has been 
designed to further delineate lead in soil. Stantec proposes soil sampling and analysis for 
characterization of soils. The main objective is to collect additional data to defensibly estimate 
potential risk posed by lead in surface soil. Data obtained will guide the approach and extent of 
subsequent remedial activities, if required. To this end, Stantec proposes a systematic random 
sampling approach utilizing a grid overlain on a scaled figure depicting prior soil sampling results. 
Stantec has divided the Site into three ‘exposure areas’ designed to segregate data populations 
between areas which may have different exposure assumptions. Exposure Unit 1 corresponds to 
the archery range and soccer field located west of the gun range building; Exposure Unit 2 
corresponds to the gun range and surrounding hardscape; and Exposure Unit 3 corresponds to 
the park area east of the gun range. Exposure units and proposed soil sample locations are 
depicted on Figure 5. 

The intent is not to resample locations where data has been collected, and as such, the grid 
may require an iterative approach relying on a random starting point while minimizing inclusion 
of locations previously sampled. As discussed in Section 5.3, Stantec believes existing soil data to 
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be of high quality and sufficient for inclusion into the site characterization and risk evaluation 
process. Additional systematic sampling is suited for this site for the following reasons: 

• With the exception of lead in exterior surface dust samples which may be influenced by 
precipitation and runoff, there is no periodicity of contaminants over time and space. 

• Spatial correlation of lead varies with direction. For example emissions from facility 
exhaust may accumulate in a prevailing wind direction or at locations such as the roof 
drip line. In addition, based on prior work, lead concentrations appear to be generally 
higher near the entrance and exit doors of the facility (foot traffic transferring lead in dust 
from the building interior outside).  

As requested by Sacramento EMD, select sample locations will be shifted in the field in order to 
evaluate lead concentrations beneath the outer canopy drip line of evergreen trees within the 
proposed sampling area. In addition, Stantec has proposed four sampling locations south and 
east of the swimming pool facility located east of the gun range (the pool location is illustrated 
on Figure 2, and proposed sample locations are illustrated on Figure 6). 

Stantec proposes investigating the potential deposition of lead dust into the storm drain located 
in the parking lot south of the building. Stantec will sample material accumulated within the 
sediment trap (if present) for lead, and will inspect the length of the storm drain lateral using a 
remote camera. The inspection will be conducted along the length of the line, as practical 
given potential physical constraints, between the influent grate in the parking lot and the 
connection with the stormwater main within 34th Avenue. The objective of the investigation is to 
identify breaks or holes in the line where lead-impacted media may have escaped the conduit. 
Stantec assumes that any significant breaks in the line, if identified, can be investigated during 
future remediation and/or site demolition activities. In addition, Stantec will determine the outfall 
location of the stormdrain main, and stormwater treatment and discharge methods, in order to 
evaluate the eventual fate of sediment entrained in stormwater leaving the Site. 

3.4.2 Task 2 – Atmospheric Modeling and Offsite Investigation 

The Site is located within Mangan Park and to the north across 34th Avenue is a neighborhood of 
single-family residences. In order to comply with Directive 4 of the CAO and characterize the 
nature and extent of metals originating from the Site, Stantec will utilize a combination of air 
dispersion modeling and soil sampling and analysis. Air dispersion modeling, described in detail 
below, will be utilized to estimate the lateral limits of metals transport via airborne dispersion and 
deposition, and thus, guide the initial direction and extent of soil sampling. Investigation of 
possible off-Site impacts shall be conducted sequentially, and additional work plans will be 
developed as needed. 

  



REVISED SITE CHARACTERIZATION WORK PLAN  
JAMES MANGAN RIFLE AND PISTOL RANGE 

Scope and Objectives  
June 16, 2016 

v:\1857\active\185703375\05_report_deliv\investigation work plan\revised 061516\rev_mangan_gun_range_inv_workplan_061616_fnl.docx 3.8 

Atmospheric Lead Dispersion Modeling 

Stantec proposes using the AERMOD Gaussian model to simulate both deposition and dispersion 
of lead emanating from the gun range. The EPA has several guidelines and recommendations 
when modeling lead.1 

Several datasets are required to properly run AERMOD. Most critical are lead emissions 
associated with the gun range. Ideally, data would be available for the facility to provide 
information such that lead emissions can be derived or calculated. It is Stantec’s current 
understanding that those data may not be available. Accordingly, two alternative methods 
may be used to derive emissions data for use in the model:  1) other similar facilities may have 
publicly available air quality permits that would allow for emissions estimates to be established; 
and 2) use the emission factors provided in Chapter 13, section 3 of AP-42. If the gun range used 
smokeless powder within its small arms, an emission factor of 1.2 pound of lead released per ton 
of lead bullets fired may be used.2 During the development of the project, it will be necessary to 
determine if such information is available. 

If lead emission can be reasonably estimated, other modeling input parameters associated with 
the release points are necessary. These include the number of vents, dimensions of each vent, 
and temperature and flow/velocity exiting the vents. Vent locations and the presence of 
additional potential release points will also be considered. The height of all buildings and, if 
applicable, individual tiers, is required. Measurements will be taken from ground level. 

AERMOD can simulate deposition (dry and wet) and plume depletion for particles. Two methods 
are used for particle deposition. Method 1 is employed when a significant fraction (>10%) of the 
total particulate mass has a diameter of 10 microns or larger. The particle size distribution must 
be defined in order to use Method 1. Method 2 is used when the particle size distribution is not 
known and when a small fraction (<10%) of the mass is assumed to be greater than 10 microns. 
Unless a representative particle distribution is obtainable, Method 2 will be used for this 
investigation. 

AERMOD requires surface and upper air data for at least five years, preferably consecutively. As 
an alternative, one year of onsite data may be used. Stantec understands that no onsite data 
currently exists. AERMOD-ready files from the Sacramento Metropolitan Air Quality Management 
District beginning in 2010 and running through 2014 are available for use. The surface data will 
be derived from the Sacramento Executive Airport and the nearest upper air soundings will be 
obtained from the Sacramento airport. It is proposed that these data be utilized for any 
modeling analysis that is performed.  

  

                                                      
1 EPA Guidelines https://www3.epa.gov/ttnamti1/files/ambient/pb/ModelingQA.pdf 
2 AP-42 Emissions Factors available in Table 13.3-1 https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s03.pdf  
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Any elevation data required will be obtained via the United States Geological Survey NED 
database. These data will likely be at a resolution of either 1/3 or 1-arc second. A pre-processor, 
AERMAP, will be utilized to calculate accurate elevations of sources, buildings, and receptors. 

Provided all necessary data is obtainable, Stantec will model lead dispersion and deposition. 
The extent of dispersion of lead (micrograms per cubic meter or µg/m3) and deposition (grams 
per square meter or g/m2) above screening levels of 80 mg/kg (residential and properties with 
exposure routes similar to residential), and 320 mg/kg (for those properties with a confirmed 
commercial use) will be modeled using AERMOD and standard inhalation and ingestion 
exposure assumptions.  

Alternative Meteorological Assessment 

As an alternative to atmospheric dispersion modeling, if defensible data or data in general is not 
available, an evaluation of meteorological data will be conducted to determined prevailing 
winds and potential locations of greater estimated lead dispersion and deposition. The objective 
of meteorological assessment is to identify potential sampling locations. 

As previously discussed, meteorological data is available at the Sacramento Executive Airport. 
Those data can be used to develop wind roses seasonally, annually, etc. The wind rose is a 
graphical representation of the distribution of both wind speed and wind direction at a given 
location. Using a polar coordinate system of gridding, the frequency of winds over a time period 
is plotted by wind direction, with color bands showing wind speed ranges. The direction of the 
longest spoke shows the wind direction with the greatest frequency. 

In association with the locations of the vents from the gun range, a general correlation can be 
made between the dominant wind direction, speed and probable locations of higher lead 
deposits.  

 



REVISED SITE CHARACTERIZATION WORK PLAN  
JAMES MANGAN RIFLE AND PISTOL RANGE 

Field Operations  
June 16, 2016 

v:\1857\active\185703375\05_report_deliv\investigation work plan\revised 061516\rev_mangan_gun_range_inv_workplan_061616_fnl.docx 4.1 

4.0 FIELD OPERATIONS 

The following sections describe site investigation activities, operations, and methods. 

4.1 PRE-FIELD PRE-SAMPLING ACTIVITIES 

As required by the Occupational Safety and Health Administration (OSHA) Standard “Hazardous 
Waste Operations and Emergency Response” guidelines (29 CFR 1910.120) and by California 
OSHA (Cal/OSHA) guidelines (CCR Title 8, Section 5192), Stantec will prepare a site-specific 
Health and Safety Plan (HASP) for the proposed work elements. All Stantec personnel and 
subcontractors associated with the assessment activities will be required to be familiar and 
comply with all provisions of the HASP. 

4.2 SOIL SAMPLING AND ANALYTICAL METHODS 

 Soil sampling methods will follow those previously employed at the Site. Prior to collection of 
each sample, the sampling technician shall don disposable gloves and use a new disposable 
spoon to collect surface soil no deeper than one inch (1”) at each location.  At least 20 milliliters 
of soil will be collected into laboratory-supplied sample containers.  New gloves and a new 
disposable spoon will be utilized at each sampling location to minimize the potential for cross-
contamination.  In areas where grass is present, the field technician will remove the grass by 
hand to collect the first encountered soil beneath the turf. Care will be taken to avoid or remove 
coarse or non-representative materials such as wood or metal fragments. In addition, samples 
will be sieved using a No. 60 screen prior to analysis. Sample sieving will be performed by the 
analytical laboratory during sample preparation. Soil samples will be labeled and delivered 
under chain of custody protocol to a California-certified analytical laboratory. Soil samples will 
be analyzed for total lead by EPA Method 6010B, with a laboratory reporting limit for total lead 
of 2 mg/kg. 

4.3 SURVEYING 

Sample locations for previously uncharacterized onsite areas will initially be selected by 
overlaying these areas with a systematic rectangular sampling grid as shown on Figure 5.  
Sample locations will be located in the field using the northing and easting coordinates as inputs 
to a hand-held GPS (Trimble Pro XH or equivalent) with a reported accuracy to ±2 feet.  

4.4 WASTE MANAGEMENT 

Due to the nature of proposed work, it is not anticipated that significant quantities of 
investigation-derived waste (IDW) will be produced. For soil collected for laboratory analysis, 
only a sufficient volume necessary for analysis will be collected and the laboratory will dispose 
those samples following analysis. If generated, waste will be placed in Department of 
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Transportation-approved containers. The containers will be properly labeled and staged onsite 
pending analytical results. A temporary staging area for the IDW will be identified prior to 
commencing field activities. One or more separate samples will be collected from the 
containers for characterization prior to removal. The waste will be removed and disposed of by 
a California-licensed waste hauler.
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5.0 DATA EVALUATION AND REPORTING 

Project data evaluation and reporting procedures are described below. 

5.1 DATA VALIDATION 

Upon receipt of the final laboratory analytical report, 100 percent of all reported data will 
undergo an internal Stage 1 data validation in accordance with the USEPA National Functional 
Guidelines for Inorganic Data Superfund Review (USEPA 2014) which at a minimum will include 
the following: 

• Receipt temperature and holding times;  

• Initial and continuing calibrations; 

• Performance-based method modifications; 

• Precision and accuracy based on laboratory duplicate analysis, matrix/matrix-spike and 
surrogate recovery results; 

• RPD between primary and duplicate field samples; 

• Comparison of reporting limits to project-specific requirements; and 

• Evaluation of flagged data. 

In addition, 10 percent of the laboratory sample data groups will be evaluated using Stage 2A 
data validation. Stage 2A builds on the validation conducted in Stage 1 and includes 
validation/verification checks for compliance of sample-related quality control (QC; EPA 2009). 
Additional elements include: 

• Method dates for handling, preparation, and analysis listed; 
 

• Sample-related QC data and acceptance criteria are provided and linked to reported 
field samples including field QC samples such as an equipment blank; 
 

• Requested spike analytes or compounds have been added as appropriate; 
 

• Frequency of QC samples checked for appropriateness; and 
 

• Serial dilution evaluation performed for inorganic analysis. 
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Based on data validation, Stantec may assign the following data qualifiers: 

U The analyte was analyzed for, but not detected above the reported sample quantitation 
limit. 

 J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+         The result is an estimated quantity, but the results may be biased high. 

J-          The result is an estimated quantity, but the results may be biased low. 

UJ The analyte was not detected above the reported sample quantitation limit. However, 
the reported quantitation limit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the analyte in the 
sample. 

B      The analyte was detected in the method, field and/or trip blank. 

R      The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte 
cannot be verified. 

A copy of the Data Validation form is included in Appendix B. 

5.2 DATA USABILITY ASSESSMENT 

At the conclusion of data validation and implementation of any required laboratory corrective 
measures, Stantec will prepare an overall assessment of data quality along which will include a 
discussion of the overall suitability of data to meet project data quality objectives. 

5.3 HUMAN HEALTH SCREENING EVALUATION 

The Exposure Point Concentration (EPC) is the concentration of a COPC that could be 
contacted by a receptor during the exposure period. In order to generate segregated data sets 
applicable for evaluating user exposure, Stantec proposes dividing the Site into ‘exposure units’ 
corresponding to specific types of site use (see Figure 5). For residential and commercial 
property use, Cal/EPA, DTSC, Human and Ecological Risk Office (HERO) applies a 95 percent 
Upper Confidence Limit (95% UCL) risk-based concentration for lead in residential and 
commercial soil of 80 mg/kg and 320 mg/kg respectively assuming a non-cancer endpoint. 
These benchmarks will be used for properties and/or exposure areas having those corresponding 
land uses.  
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For each COPC, the 95% UCL as the EPC will be determined using the USEPA statistical software, 
Pro-UCL Version 5.0.00 according to the recommendations provided by the Technical Guide for 
Pro-UCL Version 5.0.00 (USEPA 2013). UCLs will be generated using existing and new soil data. 
Because soil data collected to date is recent (since April 2016) and was collected using 
appropriate and standard methods, Stantec believes the existing data set is appropriate for 
evaluation of exposure unit EPCs. Statistical summary tables will be compiled for soil and will 
present the frequency of detection; percent non-detect values; minimum detected 
concentration; maximum detected concentration; 95% UCL calculated appropriately for the 
underlying distribution of the data (e.g., non-parametric); method used to select the EPC; 
screening levels for each COPC and explanatory comments. 

Evaluation of Child and Fetal Lead Exposures 

To evaluate potential lead exposures to a child resulting from soil and dust ingestion, inhalation 
and dermal contact, the 95% UCL on the arithmetic mean detected in the residential area will 
be evaluated against the HERO-modified USEPA Preliminary Remediation Goals (PRG90) of 77 
mg/kg which corresponds to a 90th percentile estimate of blood lead levels in micrograms per 
deciliter (µg/dl) with the target set at 1 µg/dl (the estimated incremental increase in a child’s 
blood lead level that would reduce IQ by up to one point). If the 95% UCL on the arithmetic 
mean or, where ProUCL cannot be used, the maximum detected concentration of lead in soil, 
will be used as input to the Cal/EPA, DTSC, and HERO LeadSpread 8 model (HERO 2011). 
Potential fetal exposure (for workers of child bearing age) will be evaluated using the HERO 
modified version of the USEPA Adult Lead Model, except that the output of the model is 
probability that the fetal blood lead level will be greater than the target lead level of 1 and the 
PRG90 is 312 mg/kg. 

If “hot spots” (e.g., geographically co-located areas of elevated lead concentrations) or 
concentrations determined to be data outliers are encountered, these will be evaluated 
separately. 

5.4 REPORTING AND PROJECT SCHEDULE 

Stantec will transmit data and findings to Sacramento EMD following completion of Task 1, and 
upon completion of the modeling effort performed under Task 2. The Task 2 data transmittal will 
also include the proposed offsite sampling plan and schedule. A conceptual project schedule is 
presented as Figure 7. 



REVISED SITE CHARACTERIZATION WORK PLAN  
JAMES MANGAN RIFLE AND PISTOL RANGE 

References  
June 16, 2016 

v:\1857\active\185703375\05_report_deliv\investigation work plan\revised 061516\rev_mangan_gun_range_inv_workplan_061616_fnl.docx 6.1 

6.0 REFERENCES 

DTSC 2015. Preliminary Endangerment Assessment Guidance Manual. Cal EPA, Department of 
Toxic Substances Control. January 1994 (Revised October 2015). 

 
Entek Consulting Group, Inc. 2016a. Mangan Park & Mangan Rifle and Pistol Range, 2140 34th 

Avenue; Sacramento, CA 95822-3157; Report of Assessment for Lead. April 15. 
 
Entek Consulting Group, Inc. 2014. Mangan Rifle and Pistol Range, 2140 34th Avenue; 

Sacramento, CA; Report of Assessment for Lead. November 20. 
 
Entek Consulting Group, Inc. 2016b. Mangan Park and Mangan Rifle and Pistol Range, 2140 34th 

Avenue; Sacramento, CA 95822-3157; Revised Report of Assessment for Lead. May 5. 
 
Entek Consulting Group, Inc. 2016c. Mangan Park, Mangan Rifle and Pistol Range, 2140 34th 

Avenue; Sacramento, CA 95822-3157; Report of Additional Assessment for Lead. June 14. 
 
Gilbert 1987. Statistical Methods for Environmental Pollution Monitoring. David O. Gilbert. Van 

Nostrand Reinhold Company Inc. 
 
HERO 2011. Lead Risk Assessment Spreadsheet 8. Cal EPA, Department of Toxic Substances 

Control, Human and Ecological Risk Office. January. 
 
HERO 2016. Human Health Risk Assessment (HHRA) Note Number 3; DTSC-modified Screening 

Levels (DTSC-SLs). Cal EPA, Department of Toxic Substances Control, Human and 
Ecological Risk Office. January. 

 
Stantec Consulting Services Inc. 2016. Letter Presenting Interim Soil Sampling Data, City of 

Sacramento Mangan Pistol and Rifle Range, 2140 34th Avenue, Sacramento, CA. May 20. 
 
TRS Range Services 2014. Evaluation of Mangan Gun Range Located at 2140 34th Ave., 

Sacramento, CA. July 23. 
 
USEPA 2007. Standard Operating Procedure (SOP) based on United States Environmental 

Protection Agency (US EPA) Method 6200: “Field Portable X-Ray Fluorescence 
Spectrometry for the Determination of Elemental Concentrations in Soil and Sediment. 
SW-846 Test Methods. Revision 0, February. 

 
USEPA 2013. ProUCL Version 5.0.00 Technical Guide available at: 

https://www.epa.gov/sites/production/files/2015-03/documents/proucl_v5.0_tech.pdf 
 



REVISED SITE CHARACTERIZATION WORK PLAN  
JAMES MANGAN RIFLE AND PISTOL RANGE 

References  
June 16, 2016 

v:\1857\active\185703375\05_report_deliv\investigation work plan\revised 061516\rev_mangan_gun_range_inv_workplan_061616_fnl.docx 6.2 

USEPA 2014. National Functional Guidelines for Inorganic Superfund Data Review. EPA-540-R-013-
001. August 2014. 

 
The Westmark Group. 2016. Mangan Park, Indoor Gun Range – Soil Sampling Analytical Results 

Transmittal Letter. April 15. 
 
 
 



 

 

TABLES 



Sample ID Sample Date Sampled By
Sample Depth 
(Below Grade)

Lead (mg/kg) Arsenic (mg/kg) Antimony (mg/kg)

SB1-1FT 4/1/2016 Westmark 1' 9.3 -- --
SB1-2FT 4/1/2016 Westmark 2' 7.9 -- --
SB2-1FT 4/1/2016 Westmark 1' 15 -- --
SB2-2FT 4/1/2016 Westmark 2' 29 -- --
SB3-1FT 4/1/2016 Westmark 1' 18 -- --
SB4-1FT 4/1/2016 Westmark 1' 9 -- --
SB4-2FT 4/1/2016 Westmark 2' 9.3 -- --
SB5-1FT 4/1/2016 Westmark 1' 9.2 -- --
SB6-1FT 4/1/2016 Westmark 1' 15 -- --
SB6-2FT 4/1/2016 Westmark 2' 15 -- --
SB7-1FT 4/1/2016 Westmark 1' 12 -- --
SB8-1FT 4/1/2016 Westmark 1' 28 -- --
SB9-1FT 4/1/2016 Westmark 1' 22 -- --

SB10-1FT 4/1/2016 Westmark 1' 17 -- --
01 Soil 4/13/2016 Entek 0 - 1" 220 -- --
02 Soil 4/13/2016 Entek 0 - 1" 2,800 -- --
03 Soil 4/13/2016 Entek 0 - 1" 27 -- --
04 Soil 4/13/2016 Entek 0 - 1" 21 -- --
05 Soil 4/13/2016 Entek 0 - 1" 61,000 -- --
06 Soil 4/13/2016 Entek 0 - 1" 2,300 -- --
07 Soil 4/13/2016 Entek 0 - 1" 1,100 -- --
08 Soil 4/13/2016 Entek 0 - 1" 1,700 -- --
09 Soil 4/13/2016 Entek 0 - 1" 130 -- --
10 Soil 4/13/2016 Entek 0 - 1" 32 -- --
11 Soil 4/13/2016 Entek 0 - 1" 640 -- --
12 Soil 4/28/2016 Entek 0 - 1" 360 -- --
13 Soil 4/28/2016 Entek 0 - 1" 220 -- --
14 Soil 4/28/2016 Entek 0 - 1" 300 -- --
15 Soil 4/28/2016 Entek 0 - 1" 37 -- --
16 Soil 4/28/2016 Entek 0 - 1" 100 -- --
17 Soil 4/28/2016 Entek 0 - 1" 86 -- --

18A Soil 5/6/2016 Stantec 0 - 1" 69 -- --
18B Soil 5/6/2016 Stantec 0 - 1" 52 < 7 < 7
18C Soil 5/6/2016 Stantec 0 - 1" 23 < 8 < 8
19A Soil 5/6/2016 Stantec 0 - 1" 74 -- --
19B Soil 5/6/2016 Stantec 0 - 1" 55 < 8 < 8
19C Soil 5/6/2016 Stantec 0 - 1" 24 < 7 < 7
20A Soil 5/6/2016 Stantec 0 - 1" 150 -- --
20B Soil 5/6/2016 Stantec 0 - 1" 69 -- --
20C Soil 5/6/2016 Stantec 0 - 1" 24 < 7 < 7
21A Soil 5/6/2016 Stantec 0 - 1" 49 -- --
21B Soil 5/6/2016 Stantec 0 - 1" 45 < 8 < 8
22A Soil 5/6/2016 Stantec 0 - 1" 110 -- --
22B Soil 5/6/2016 Stantec 0 - 1" 39 -- --
23A Soil 5/6/2016 Stantec 0 - 1" 190 -- --
23B Soil 5/6/2016 Stantec 0 - 1" 48 -- --
24A Soil 5/6/2016 Stantec 0 - 1" 42 -- --
24B Soil 5/6/2016 Stantec 0 - 1" 38 < 8 < 8
25A Soil 5/6/2016 Stantec 0 - 1" 35 -- --
25B Soil 5/6/2016 Stantec 0 - 1" 16 < 7 < 7
26 Soil 6/3/2016 Stantec 0 - 1" 460 -- --
27 Soil 6/3/2016 Stantec 0 - 1" 210 -- --
28 Soil 6/3/2016 Stantec 0 - 1" 110 < 7 < 7
29 Soil 6/3/2016 Stantec 0 - 1" 79 -- --
30 Soil 6/3/2016 Stantec 0 - 1" 84 < 7 < 7
31 Soil 6/3/2016 Stantec 0 - 1" 95 -- --
32 Soil 6/3/2016 Stantec 0 - 1" 230 -- --
33 Soil 6/3/2016 Stantec 0 - 1" 160 < 7 < 7

Table 1 - Metals Soil Data
City of Sacramento Mangan Pistol and Rifle Range

2140 34th Avenue, Sacramento, California
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Sample ID Sample Date Sampled By
Sample Depth 
(Below Grade)

Lead (mg/kg) Arsenic (mg/kg) Antimony (mg/kg)

Table 1 - Metals Soil Data
City of Sacramento Mangan Pistol and Rifle Range

2140 34th Avenue, Sacramento, California

34 Soil @ Surface 6/3/2016 Stantec 0 - 1" 760 < 7 < 7
34 Soil @ 6" 6/3/2016 Stantec 5 - 6" 970 -- --
34 Soil @ 1' 6/3/2016 Stantec 11 - 12" 230 -- --

35 Soil @ Surface 6/3/2016 Stantec 0 - 1" 290 < 7 < 7
35 Soil @ 6" 6/3/2016 Stantec 5 - 6" 270 -- --
35 Soil @ 1' 6/3/2016 Stantec 11 - 12" 78 -- --

36 Soil @ Surface 6/3/2016 Stantec 0 - 1" 170 < 7 < 7
36 Soil @ 6" 6/3/2016 Stantec 5 - 6" 48 -- --
36 Soil @ 1' 6/3/2016 Stantec 11 - 12" 13 -- --

37 Soil @ Surface 6/3/2016 Stantec 0 - 1" 8,000 < 7 16
37 Soil @ 6" 6/3/2016 Stantec 5 - 6" 660 -- --
37 Soil @ 1' 6/3/2016 Stantec 11 - 12" 290 -- --

38 Soil @ Surface 6/3/2016 Stantec 0 - 1" 64 < 7 < 7
38 Soil @ 6" 6/3/2016 Stantec 5 - 6" 36 -- --
38 Soil @ 1' 6/3/2016 Stantec 11 - 12" 13 -- --

39 Soil 6/3/2016 Stantec 0 - 1" 98 -- --
40 Soil 6/3/2016 Stantec 0 - 1" 65 -- --
41 Soil 6/3/2016 Stantec 0 - 1" 95 -- --
42 Soil 6/3/2016 Stantec 0 - 1" 120 -- --
43 Soil 6/3/2016 Stantec 0 - 1" 130 -- --
44 Soil 6/3/2016 Stantec 0 - 1" 200 -- --
45 Soil 6/3/2016 Stantec 0 - 1" 750 -- --

AB1 Soil 6/3/2016 Stantec 3" - 4" 11,000 -- --

Notes:
mg/kg - milligrams per kilogram
-- Not analyzed

Samples collected by Westmark were analyzed by EPA 6020. Remaining samples analyzed by Forensic Analytical Laboratories using EPA Method 3050B/7420, 
except for those reporting lead, antimony, and arsenic, which were analysed using EPA 3050B/6010B. 
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ID Task Name Duration Start Finish

1 CAO Directive 4 - Submit 
Investigation Work Plan

Fri 5/27/16

2 Sacramento EMD Review 
and Comments to 
Investigation Work Plan

11 days Fri 5/27/16 Fri 6/10/16

3 CAO Directive 4- Submit 
Revised Investigation Work
Plan

7 days Tue 6/7/16 Wed 6/15/16

4 Sacramento EMD Review 
and Comments to Revised 
Investigation Work Plan

6 days Wed 6/15/16 Wed 6/22/16

5 Stantec Implement Task 1- 
Complete Onsite Soil 
Sampling, Submit Interim 
Task 1 Report

17 days Wed 6/22/16 Thu 7/14/16

6 Stantec Implement Task 2- 
Complete Atmospheric 
Modeling, Submit Interim 
Task 2 Report and Offsite 
Sampling Plan

17 days Wed 6/22/16 Thu 7/14/16

7 Sacramento EMD Review 
and Comment on Task 
1/Task 2 Interim 
Deliverables

6 days Fri 7/15/16 Fri 7/22/16

8 Stantec Implement Task 2- 
Offsite Sampling

21 days Fri 7/22/16 Fri 8/19/16

9 CAO Directive 5- Submit 
Soil Remediation Plan

Fri 8/19/16
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APPENDIX A 
Sacramento EMD Workplan Response, Directive #4 

  











 

 

APPENDIX B 
Analytical Validation Checklist 



Stantec Analytical Validation Checklist Report No.  
Project Name:  Project Number:  

Stantec Validator:  Laboratory:   

Date Validated:  Laboratory Project Number:  

Sample Start-End Date:  Laboratory Report Date:  

Parameters Validated:  

Samples Validated:  

VALIDATION CRITERIA CHECK 

Validation Flags Applicable to this Review:   
U       The analyte was analyzed for, but not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 
J+      Result is estimated quantity but the result may be biased high. 
J-       Result is estimated quantity but the result may be biased low. 
UJ     The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation 
necessary to accurately and precisely measure the analyte in the sample. 

NJ  The analysis indicates the presence of an analyte that has been “tentatively identified” and the 
associated numerical value represents its approximate concentration. 

B     The analyte was detected in the method, field, and/or trip blank. 
R     The sample results are rejected due to serious deficiencies in the ability to analyze the sample and 

meet quality control criteria.  The presence or absence of the analyte cannot be verified. 

1. Were all the analyses requested for the samples 
 submitted with each COC completed by the lab?  

 Yes 
 

No 
 

Comments:  

2. Did the laboratory identify any non-conformances 
 related to the analytical result? 

 Yes 
 

No 
 

Comments:  

3. Were sample Chain-of-Custody forms complete?  Yes 
 

No 
 

Comments: None 

4. Were samples received in good condition and at the 
 appropriate temperature? 

 Yes 
 

No 
 

 
Comments:  

5.     Were sample holding times met?  Yes 
 

No 
 

Comments: None 
 

6. Were correct concentration units reported?  Yes 
 

No 
 

Comments: None 

7. Were detections found in laboratory blank samples?  Yes No 



  
Comments: None 
8. Were detections found in field blank, equipment rinse 
blank, and/or trip blank samples?  

 Yes 
 

No 
 

Comments: Trip blank and field blank analyzed.  

9. Were instrument calibrations within method criteria? NA Yes 
 

No 
 

Comments:  

10.    Were surrogate recoveries within control limits?  Yes 
 

No 
 

Comments:  
 
11. Were laboratory control sample(s) (LCS/LCSD) sample 
recoveries within control limits? 

 Yes 
 

No 
 

Comments:  

12. Were matrix spike (MS/MSD) recoveries within control 
limits? 

NA  
 

Yes 
 

No 
 

Comments:  

13. Were RPDs within control limits?  Yes 
 

No 
 

Comments:  

14. Were dilutions required on any samples?  Yes 
 

No 
 

Comments:  

15. Were Tentatively Identified Compounds (TIC) present?  Yes 
 

No 
 

Comments:  

16. Were organic system performance criteria met? NA Yes 
 

No 
 

Comments:  

17. Were GC/MS internal standards within method criteria? NA Yes 
 

No 

Comments:  

18. Were inorganic system performance criteria met? NA 
 

Yes 
 

No 

Comments:  
 

19. Were blind field duplicates collected?  If so, discuss the 
precision (RPD) of the results. 

 Yes 
 

No 
 

 



Comments:  

20. Were at least 10 percent of the hard copy results compared to 
the Electronic Data Deliverable Results? 

Yes 
 

No 
 

Initials 
 

Comments:  

21. Other?  Yes 
 

No 
 

Comments:  

PRECISION, ACCURACY, METHOD COMPLIANCE AND COMPLETENESS ASSESSMENT 

Precision: Acceptable 
 

Unacceptable Initials   
 

Comments:  

Sensitivity: Acceptable 
 

Unacceptable Initials  
  

Comments: 

Accuracy: Acceptable 
 

Unacceptable Initials 
   

Comments:  
 

Representativeness: Acceptable 
 

Unacceptable Initials 
 

Comments: 

Method Compliance: Acceptable 
 

Unacceptable Initials  
 

Comments: 

Completeness: Acceptable 
 

Unacceptable Initials 
 

Comments: 
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