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EXECUTIVE SUMMARY 

In January 2016, the US District Court for the District of Maine (the Court) selected Amec Foster 
Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) to conduct the Penobscot 
River Phase III Engineering Study (Phase III Engineering Study), to identify and evaluate potential 
and cost-effective measures to remediate mercury in the Penobscot River Estuary (Estuary). The 
geographic area to be addressed within the Phase III Engineering Study is defined by the Court 
as ranging from the site of the former Veazie Dam south to upper Penobscot Bay, including 
Mendall Marsh and the Orland River. 

Collection of sediment cores and analysis of thin interval samples of those cores in the Penobscot 
River Estuary, including Mendall Marsh and the Orland River, focused on: (1) refining the 
understanding of the spatial distribution of mercury in Estuary sediment; (2) modeling potential 
system recovery rates resulting from the burial or redistribution of mercury-impacted sediment;  
(3) evaluating the rate of sediment accumulation and the potential extent of lateral sediment 
transport and physical sediment mixing within the Estuary; and, (4) reviewing information from 
cores not able to be modeled with respect to stability of sediments and/or evidence of erosional 
events in those locations. Collection of sediment for this field program also included recovery of 
short cores (1 foot) of soft unconsolidated sediment. These short cores represent material 
discarded in the processing of intertidal and subtidal sediments for geochronology analysis under 
the core handling protocol employed in both the Phase II and Phase III geochronology programs. 
The collection of unconsolidated sediment was used to supplement and broaden the system-wide 
understanding of the thickness, organic content, and total mercury concentration of material that 
is likely more mobile and prone to resuspension/redistribution than the underlying more 
consolidated sediment. Data presented in this report are combined with data collected and 
presented in other Phase III reports and incorporated into the Alternatives Evaluation Report 
(Amec Foster Wheeler 2018a) and the Phase III Engineering Study Report (Amec Foster Wheeler 
2018b). Consequently, this report summarizes the data collected under this field program with 
minimal interpretation. 

Activities associated with this field program included sediment coring; processing of sediment 
cores in Amec Foster Wheeler and University of Kentucky sediment laboratories; analysis of 
sediment chemistry, including radioisotopes, total mercury, and ancillary chemistry required for 
interpretation of radioisotopes; and recovery rate modeling of the geochronology and total 
mercury sediment profiles. Overall, the sampling program included 65 coring stations (of 66 
proposed stations), divided between 31 stations (of 32 proposed stations) for collocated 
geochronology and mercury and 34 stations for mercury without collocated geochronology (i.e., 
‘mercury-specific’ cores). Of the 31 stations for collocated geochronology and mercury, 22 
represent locations that were also sampled in 2009 as a component of the radioisotope/ 
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geochronology analyses conducted during the Phase II study and presented in the Phase II 
Report (PRMSP, 2013). In addition to the 65 cores collected for analysis of radioisotopes and/or 
total mercury, short cores (1 foot) of unconsolidated sediment were collected at 26 of the 65 
stations to better characterize the unconsolidated sediment in the intertidal and subtidal zones. 
Of the 65 cores collected for analysis of radioisotopes and/or mercury, 42 were collected in the 
intertidal and subtidal zones. The 26 stations at which short cores were collected represented 
62% of the intertidal and subtidal stations from which cores were collected for radioisotope and/or 
total mercury analysis. Data derived from analysis of these short cores are combined with similar 
analyses of unconsolidated sediment from other Amec Foster Wheeler field efforts and 
incorporated into the Alternatives Evaluation Report (Amec Foster Wheeler 2018a) and the Phase 
III Engineering Study Report (Amec Foster Wheeler 2018b). 

Core profiles from 20 of the 31 stations for which radioisotope data were collected for assessment 
of geochronology were suitable for the calculation of sediment accumulation rates based directly 
on excess lead radioisotope (210Pbxs) and cesium radioisotope (137Cs) profiles, and/or indirectly 
on sediment mercury profiles. For these 20 stations: 

• 210Pbxs-based accumulation rates ranged from 0.23–0.77 centimeters per year (cm/yr); 

• 137Cs-based sediment accumulation rates ranged from 0.19–1.16 cm/yr; and 

• Total mercury-based sediment accumulation rates ranged from 0.13–1.35 cm/yr. 

For stations in the Bangor and Orrington Reaches (n = 4 of 20 [4/20]), sedimentation rates were: 

• 0.37–0.77 cm/yr (210Pbxs); 

• 0.19–0.60 cm/yr (137Cs); and 

• 0.13–0.70 cm/yr (total mercury). 

For Mendall Marsh (n = 6/20), sedimentation rates were: 

• 0.23–0.52 cm/yr (210Pbxs); 

• 0.23–0.60 cm/yr (137Cs); and 

• 0.23–0.54 cm/yr (total mercury). 

For Mendall Marsh, sedimentation rates for the intertidal stations (n = 3) were slightly higher than 
sedimentation rates for cores collected on the marsh platform (n = 3), although the difference is 
small, and the sample sizes do not allow for robust statistical comparison. 
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For Orland River (n = 4/20), sedimentation rates were: 

• 0.43–0.65 cm/yr (210Pbxs); 

• 0.51–0.88 cm/yr (137Cs); and 

• 0.54–0.95 cm/yr (total mercury).  

For Orland River, while there was no consistent pattern evident between cores in sedimentation 
rate calculated from 210Pbxs profiles, accumulation rates based on 137Cs and total mercury were 
highest near the mouth of Orland River and decreased moving up the Orland River.  

For the two cores (2/20) from the east channel around Verona Island, the calculated 
sedimentation rates were: 

• 0.39–0.43 cm/yr (210Pbxs); 

• 0.46–0.60 cm/yr (137Cs); and 

• 0.74–0.78 cm/yr (total mercury).  

For the stations located in Upper Penobscot Bay and Fort Point Cove (4/20), sedimentation rates 
were: 

• 0.31–0.70 cm/yr (210Pbxs); 

• 0.38–1.16 cm/yr (137Cs); and  

• 0.23–1.35 cm/yr (total mercury).  

Geochronology data were used to evaluate the rate at which the Estuary is recovering based on 
an apparent half time to recovery model, as used in the Phase II Study (PRMSP, 2013). The term 
‘apparent’ is used herein consistent with its use in the Phase II Study in which the calculation of 
recovery rates is dependent on data extrapolation and assumptions regarding temporal mixing 
and redistribution of mercury in the Estuary. Application of this model employed both an 
exponential fit to an asymptotic mercury concentration of zero nanograms per gram (ng/g) and an 
exponential fit to an equilibrium target concentration (Hg[∞]) of 400 ng/g; for both model fits, a 21-
year interval was used for assessing recovery.  

For repeat locations sampled in 2009 and again in 2017 for which recovery modeling could be 
applied (n = 21), both apparent mercury recovery half times assuming an asymptotic mercury 
concentration of 0 ng/g and apparent recovery half times calculated assuming (Hg[∞]) = 400 ng/g 
show that natural recovery is slowing in the Penobscot River system. For apparent mercury 
recovery half times assuming an asymptotic mercury concentration of 0 ng/g, 9 of 11 stations (82 
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percent) for which recovery half times could be calculated showed increasing apparent half times 
relative to apparent rates calculated for 2009 data; for apparent mercury half times calculated 
assuming (Hg[∞]) = 400 ng/g, 8 of 10 stations (80 percent) for which apparent recovery half times 
could be calculated showed increasing apparent half times for recovery relative to 2009 rates. 
Increasing apparent recovery half times result from incrementally decreasing changes in sediment 
mercury concentration in the surface intervals of cores. This homogenization or equilibration of 
mercury concentrations in surface increments of recovered cores is likely driven by a combination 
of the continued mobilization, transport, and mixing of mercury within mobile sediments 
throughout the Estuary, as well as from the likely ongoing erosion of bedded mixtures of sediment 
and wood waste that may be hindering system recovery rates. The spatial distribution and 
mercury concentration of bedded mixtures of sediment and wood waste are presented in the 2017 
Mobile Sediment Characterization Report (Amec Foster Wheeler 2018c) and the 2017 Intertidal 
and Subtidal Characterization Report (Amec Foster Wheeler 2018d). The evaluation of these 
bedded mixtures or deposits as remedial targets is included in the Alternatives Evaluation Report 
(Amec Foster Wheeler 2018a) and the Phase III Engineering Study Report (Amec Foster Wheeler 
2018b). 

For those locations that were sampled in both 2009 and 2017, mercury inventories have not 
changed appreciably during the eight-year interval between sampling programs. Overall, for 
repeat sampling locations in which there is variability between the 2009 and 2017 inventories, it 
is likely that this variability is the result of natural heterogeneity in sedimentary records over small 
spatial scales in this dynamic system, rather than the result of actual changes in mercury storage 
over time. 

Overall, for the application of apparent recovery rate modeling for the 2017 geochronology data: 

• Apparent recovery half times calculated for the main stem of the Estuary channel ranged 
from 5–173 years (average 73 years) assuming an asymptotic model fit to 0 ng/g and from 
4–173 (average 46 years) assuming Hg(∞) = 400 ng/g; 

• Apparent recovery half times calculated for Mendall Marsh ranged from 17–231 years 
(average 63 years) assuming an asymptotic model fit to 0 ng/g and from 10–87 years 
(average 29 years) assuming Hg(∞) = 400 ng/g; 

• Apparent recovery half times calculated for Orland River ranged from 46–77 years 
(average 57 years) assuming an asymptotic model fit to 0 ng/g and from 21–46 years 
(average 30 years) assuming Hg(∞) = 400 ng/g; and 

• Apparent recovery half time for the East Channel around Verona Island (excluding Orland 
River) was 77 years (from a single station) assuming an asymptotic model fit to 0 ng/g and 
770 years assuming Hg(∞) = 400 ng/g. 



US District Court – District of Maine 
Thin Interval Core Sampling Report 
Penobscot River Phase III Engineering Study 
 

 

Project No.: 3616166052  September 2018 
 ES-v  

 

For these 21 cores from stations that were re-sampled in 2017, there was a strong statistical 
relationship between the 137Cs-based sedimentation rate and the total mercury-based 
sedimentation rate (R2 = 0.87). Based on the robustness of this relationship, it was possible to 
estimate the sedimentation rate for 20 of the 34 cores analyzed for total mercury but not for 
radioisotopes. These mercury-specific cores were collected to assess sedimentation patterns in 
Mendall Marsh and Orland River, and were placed in transects to evaluate whether there were 
patterns in sediment accumulation either across the intertidal and subtidal zones (Orland River) 
or across the exposed marsh platform, intertidal, and subtidal zones (Mendall Marsh).  

For Mendall Marsh, sedimentation rates based on total mercury profiles ranged from 0.11–1.35 
cm/yr. If data from Transect 2 (for which both channel stations were located on mudbanks and 
were characterized by sediment accumulation rates of 1.35 cm/yr) are excluded from this range, 
sedimentation rates for Mendall Marsh as based on total mercury profiles ranged from 0.11–0.39 
cm/yr across all transects and station elevations. Overall, for those stations in Mendall Marsh for 
which sedimentation rates could be calculated from total mercury profiles, sedimentation rates for 
the lower (northern) marsh transects T1 (0.11–0.39 cm/yr) and T3 (0.11–0.27 cm/yr) were 
somewhat lower than sedimentation rates for the upper (southern) marsh transect T4 (0.21–0.39 
cm/yr). This general trend of lower sedimentation rates toward the mouth of Mendall Marsh was 
not seen consistently in the Mendall Marsh geochronology cores from which sedimentation rates 
were calculated from profiles of 210Pbxs, 137Cs and/or total mercury. For the 6 geochronology cores 
from Mendall Marsh (described above), sedimentation rates for Transect 2 cores from both the 
intertidal and marsh platform edge for which sediment accumulation rates could be calculated 
(cores MM -T2-C2 [marsh platform] and MM-T2-C3 [intertidal]) were 0.34 – 0.36 cm/yr (137Cs), 
0.23 cm/yr (both cores; 210Pbxs) or 0.33 – 0.39 cm/yr (total mercury).  Sedimentation rates from 
the upper (southern) geochronology cores were 0.25 cm/yr (210Pbxs), 0.23 cm/yr (137Cs) and 0.23 
cm/yr (total mercury) for the geochronology core on the marsh platform (MM-T4-C4) and 0.52 
cm/yr (210Pbxs), 0.60 cm/yr (137Cs) and 0.54 cm/yr (total mercury) for the geochronology core in 
the intertidal zone (MM-C2-C).   

Integrating the geochronology and mercury-specific cores for Mendall Marsh: 
 

• For the intertidal zone, sedimentation rates generally increase moving (south) up the 
marsh channel from 0.23 cm/yr (MM-T1-C4) to 0.39 cm/yr (MM-T4-C6), although the 
number of intertidal cores for which sedimentation rates could be calculated is low; 
 

• For cores located generally adjacent to the edge of the marsh platform, sedimentation 
rates decrease slightly moving (south) up the marsh channel from 0.39 cm/yr (MM-T1-
C5) to 0.33 cm/yr (MM-T4-C1), although sedimentation rates for near-platform edge cores 
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in Transect 2 (MM-T2-C2) and Transect 3 (MM-T3-C5) were 0.39 cm/yr and 0.42 cm/yr, 
respectively; and 

 
• For cores located within the marsh interior, sedimentation rates were lower than rates for 

cores from the same transects that were located closer to the edge of the marsh platform. 
For Transect 1, the sedimentation rate for marsh interior core MM-T1-C6 (0.11 cm/yr) was 
lower than the sedimentation rate for MM-T1-C5 (0.39 cm/yr, as described above); For 
Transect 3, sedimentation rates for marsh interior cores MM-T3-C6 (0.19 cm/yr) and MM-
T3-C7 (0.11 cm/yr) were lower than the sedimentation rate for MM-T3-C5 (0.42 cm/yr, as 
described above); For Transect 4, sedimentation rates for marsh interior cores MM-T4-
C4 (0.23 cm/yr) and MM-T4-C5 (0.21 cm/yr) were lower than the sedimentation rate for 
MM-T4-C1 (0.33 cm/yr, as described above).  

 
These patterns in sedimentation rate across the marsh platform both within and across transects 
are generally suggestive of trends, although the data set is small, and the comparisons are not 
statistically robust.   
 
For Orland River, sedimentation rates based on total mercury profiles ranged from 0.15-0.85 
cm/yr. Overall, for those stations in Orland River for which sedimentation rates could be calculated 
from total mercury profiles, sedimentation rates at T1 at the mouth of Orland River (0.85-0.95 
cm/yr; n = 4) were generally greater than sedimentation rates across transects further up Orland 
River. For T2, sedimentation rates for all stations for which sedimentation rates could be 
calculated were 0.29-0.85 cm/yr (n = 4), while for T3, sedimentation rates for all stations for which 
sedimentation rates could be calculated were 0.15-0.54 cm/yr (n = 3). This general trend of higher 
sedimentation rates at the mouth of Orland River as based on rates calculated from total mercury 
profiles is consistent with what is seen for Orland River geochronology cores from which 
sedimentation rates were calculated from profiles of 210Pbxs or 137Cs. 

For the 2017 mercury-specific cores, calculated apparent recovery half times are generally 
consistent with apparent recovery half times calculated from geochronology cores. For Mendall 
Marsh, recovery half times ranged from 6-347 years (average 98 years) assuming an asymptotic 
model fit to 0 ng/g and from 6-26 years (average 18 years) assuming Hg(∞) = 400 ng/g. For Orland 
River, recovery half times ranged from 24-139 years (average 83 years) assuming an asymptotic 
model fit to 0 ng/g and from 14-69 years (average 39 years) assuming Hg(∞) = 400 ng/g. 

Of the 65 cores collected for this field program, 26 were not suitable for use in modeling sediment 
accumulation rates. These 26 cores consist of 12 of the 31 geochronology cores and 14 of the 34 
mercury-specific cores. While not able to be used in sediment accumulation rate modeling, the 
shape of the sediment mercury profile in these cores provides information on near-surface 
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physical mixing processes within the Estuary. The shape of the mercury profile in these 26 cores 
likely results from (smaller scale) mixing processes in situ, as well as from the homogeneous 
deposition of sediment in locations that provide evidence of larger-scale cycles of deposition-
erosion-transport-re-deposition within the Estuary.  

Short cores (1 foot) of unconsolidated intertidal and subtidal sediment were collected from 26 of 
the stations at which coring was conducted. Sampling of unconsolidated material was designed 
to characterize the material that was discarded in the processing of geochronology cores. These 
cores represent soft, surface sediment that is likely more mobile and prone to erosion and 
redistribution than the underlying more consolidated material. Amec Foster Wheeler sampled this 
material to support objectives focused on sediment transport potential and the thickness of 
operationally defined ‘mobile’ sediments in the Estuary. The integration and analysis of data from 
multiple field efforts targeting this material will allow for more complete characterization of 
unconsolidated sediment, including the distribution, thickness, organic content and total mercury 
concentration. The results of this integration are used in the Alternatives Evaluation Report (Amec 
Foster Wheeler 2018a) and the Phase III Engineering Study Report (Amec Foster Wheeler 
2018b). 

 



US District Court – District of Maine 
Thin Interval Core Sampling Report 
Penobscot River Phase III Engineering Study 
 

 

Project No.: 3616166052                                          September 2018 
 i  

 

TABLE OF CONTENTS 

Page 
EXECUTIVE SUMMARY ..................................................................................................... ES-1I 

ACRONYMS AND ABBREVIATIONS ........................................................................................ III 

 INTRODUCTION ..........................................................................................................1-1 

 SEDIMENT COLLECTION AND PROCESSING ACTIVITIES ......................................2-1 
2.1 TERMINOLOGY AND DEFINITIONS USED IN REPORT ...............................................2-1 
2.2 DEVIATIONS FROM SCOPE OF WORK ORDER 4A-080/-080A .................................2-3 
2.3 FIELD SAMPLE COLLECTION SUMMARY ................................................................2-4 

2.3.1 Types of Sediment Collection ................................................................2-5 
2.4 PROCESSING SUMMARY ......................................................................................2-6 

2.4.1 Sediment Core Processing for Geochronology Cores ............................2-6 
2.4.2 Sediment Core Processing for Mercury-Specific Cores .........................2-7 
2.4.3 Sediment Core Processing for Unconsolidated Cores ...........................2-7 

 DATA QUALITY ...........................................................................................................3-1 
3.1 DATA VALIDATION ...............................................................................................3-1 

3.1.1 Room Blanks .........................................................................................3-1 
3.1.2 Inter-Laboratory Comparison Study .......................................................3-2 

 FINDINGS ....................................................................................................................4-1 
4.1 GEOCHRONOLOGY CORES – CONSOLIDATED SEDIMENT .......................................4-1 
4.2 MERCURY-SPECIFIC CORES – CONSOLIDATED SEDIMENT .....................................4-6 
4.3 NEAR SURFACE PHYSICAL MIXING .......................................................................4-8 
4.4 SHORT CORES – UNCONSOLIDATED SEDIMENT ....................................................4-9 

 ASSESSMENT OF OBJECTIVES ................................................................................5-1 

 REFERENCES .............................................................................................................6-1 
 
  



US District Court – District of Maine 
Thin Interval Core Sampling Report 
Penobscot River Phase III Engineering Study 
 

 

Project No.: 3616166052  September 2018 
 ii  

 

 
TABLES 

Table 2-1 Sediment Core Station Summary 
Table 4-1 Sediment Analytical Results 
Table 4-2 Summary of Recovery and Sedimentation Rates 
 
 
FIGURES 

Figure 1-1 Site Location and Reaches 
Figure 2-1 Sediment Coring Locations 
Figure 4-1 Core Profiles - Main Channel - North 
Figure 4-2 Core Profiles - Mendall Marsh - North 
Figure 4-3 Core Profiles - Mendall Marsh Mid - North 
Figure 4-4 Core Profiles - Mendall Marsh Mid - South 
Figure 4-5 Core Profiles - Mendall Marsh - South 
Figure 4-6 Core Profiles - Verona North East 
Figure 4-7 Core Profiles - Orland River - South 
Figure 4-8 Core Profiles - Orland River - Mid 
Figure 4-9 Core Profiles - Orland River - North 
Figure 4-10 Core Profiles - Upper Penobscot Bay and Fort Point Cove 
Figure 4-11 2009 and 2017 Station Locations 
Figure 4-12 Sediment Accumulation Rates 
Figure 4-13 Total Mercury Inventory 
 
 
APPENDICES 

Appendix A Sediment Vibracore Collection and Processing Methods, Station Summaries  
  A-1: Sediment Vibracore Collection and Processing Methods  
  A-2: Sediment Vibracore Station Summaries  
 
Appendix B Laboratory Analytical Results and Data Validation Reports 
  B-1: Analytical Laboratory Reports 

B-2: Analytical Data Validation Reports  
 
Appendix C Supplemental Spatial Analysis of Sedimentary Mercury (Hg) Distribution in the 

Lower Penobscot River Basin, ME – Informing System-Wide Remedial Design 
and Implementation  

 



US District Court – District of Maine 
Thin Interval Core Sampling Report 
Penobscot River Phase III Engineering Study 
 

 

Project No.: 3616166052                                          September 2018 
 iii  

 

ACRONYMS AND ABBREVIATIONS 
137Cs cesium radioisotope 

210Pb lead radioisotope 

210Pbxs
 excess 210Pb  

210Po polonium radioisotope 

Alpha Alpha Analytical 

Amec Foster Wheeler Amec Foster Wheeler Environment & Infrastructure, Inc.  

cm centimeters 

cm/yr centimeters per year 

Court US District Court for the District of Maine 

EPA (US) Environmental Protection Agency 

Estuary Penobscot River Estuary 

Eurofins Eurofins Frontier Global Sciences 

Flett  Research, Ltd. 

ng/g nanograms per gram 

Phase III Engineering Study Penobscot River Phase III Engineering Study 

psf pounds per square foot 

SM Standard Method 

TOC total organic carbon 

WO work order 

 



US District Court – District of Maine 
Thin Interval Core Sampling Report 
Penobscot River Phase III Engineering Study 
 

 

Project No.: 3616166052  September 2018 
 1-1  

 

 INTRODUCTION 

In January 2016, the US District Court for the District of Maine (the Court) selected Amec Foster 
Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) to conduct the Penobscot 
River Phase III Engineering Study (Phase III Engineering Study), to identify and evaluate potential 
and cost-effective measures to remediate mercury in the Penobscot River Estuary (Estuary). The 
geographic area to be addressed within the Phase III Engineering Study is defined by the Court 
as ranging from the site of the former Veazie Dam south to upper Penobscot Bay, including 
Mendall Marsh and the Orland River (Figure 1-1). 

This report describes the results of sediment investigation and analyses conducted in the Estuary 
in 2017 under Work Order 4A-080/080A – Thin Interval Core Sampling, Penobscot River Phase 
III - Engineering Study, Penobscot River, Maine (Amec Foster Wheeler, 2017a,b). The overall 
objectives of the work conducted for this investigation and presented in this report include:  

• Collect sediment cores suitable for thin interval sampling and analysis for total mercury 
and the radioisotopes cesium (137Cs), lead (210Pb), and polonium (210Po); and for 
geochronology dating and interpretation by Dr. Kevin Yeager at the University of Kentucky. 

• Collect data to advance our understanding of recovery rates throughout the Estuary; 

• Collect data to broaden our understanding of deposition patterns and sediment stability 
throughout the Estuary; and 

• Collect data to improve our understanding of mercury transport and deposition within 
Mendall Marsh and Orland River.  

Data from this investigation improve the spatial delineation of total mercury in Estuary sediment 
and potential system recovery rates resulting from the lateral redistribution and/or burial of 
mercury-impacted sediment. The integration of all site data, including historical data (where 
appropriate), is applied in the development and presentation of remedial alternatives in the 
Alternatives Evaluation Report (Amec Foster Wheeler 2018a) and the Phase III Engineering 
Study Report (Amec Foster Wheeler 2018b). Because the data generated from this field effort is 
integrated with data from other 2016 – 2017 field efforts for assessment of remedial alternatives 
and consideration of system recovery rates, this report summarizes the data collection effort and 
provides minimal interpretation.  
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 SEDIMENT COLLECTION AND PROCESSING ACTIVITIES 

Section 2.0 summarizes the sediment collection activities conducted as part of the thin interval 
core sampling. Details of sediment core collection activities are presented in Appendix A. Core 
sediment sampling and processing is described in further detail in Appendix A-1. Field data 
records and detailed lithology for sediment cores collected at each location are provided in the 
sediment core station summaries included in Appendix A-2.  

2.1 TERMINOLOGY AND DEFINITIONS USED IN REPORT  
The terminology used to describe sampling methodologies, techniques, and classification of 
sediments is as follows:  

• A “station” is the general location of a sediment collection effort. Multiple deployment 
attempts may be conducted at a station. 

• “Deployment” refers to each specific sediment collection effort. Multiple deployments can 
occur at a station. 

• “Core” refers to a vertical profile of sediment recovered from a discrete deployment. A core 
is sectioned into intervals at discrete depth ranges. 

• “Unconsolidated” sediment is the soft material at the sediment-water interface. When 
unconsolidated sediment is present, it overlies more consolidated bed sediment beneath 
it. The interface between unconsolidated and consolidated sediment is not exact and 
reflects generally softer versus more firm, bedded material that may have different 
chemical properties (oxidation-reduction potential), chemical concentrations, degrees of 
mobility (tidal versus seasonal or annual), and geotechnical characteristics. 

• “Consolidated” sediment is the bedded material that underlies the unconsolidated 
sediment (where present); at some sampling stations, no unconsolidated sediment is 
present, and the more consolidated sediment is found at the sediment-water interface.  

• An “interval” is a measured section of a core with a specified depth increment. 

• An “aliquot” is a portion of an interval that is submitted for analyses as a sample. 

• A “plug” is consolidated sediment which may be recovered at the base of a sediment core. 
The presence of a plug of consolidated material at the base of a core may assist in 
recovery of unconsolidated material in the upper sections of a core.  

• “Intact Sediment Surface” is operationally defined as the first resistance encountered 
when the sediment surface is lightly probed. The intact sediment surface of a recovered 
core was determined in the field by probing through the top of a retrieved core with a ruler. 
This method of determining the intact sediment surface is outlined in Appendix A-1. 
Application of this method for determining the intact sediment surface for analysis of 
geochronology and/or mercury depth profiles in sediment was employed consistent with 
its use in the Phase II Study (PRMSP 2013). 
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Recognizing that unconsolidated sediment at the sediment-water interface is both disturbed 
during vibracoring and subsequently discarded in the determination of the intact sediment surface 
prior to sediment sectioning for analysis of geochronology and mercury (as described above and 
in Appendix A-1), it was determined prior to the inception of field sampling that short cores (1 
foot) of the unconsolidated sediment should be sampled discretely. To this end, for stations in the 
intertidal and subtidal zones, push core and box core sampling were added to the coring program. 
Cores of soft, unconsolidated material recovered by push core or box core were frozen upon 
retrieval to allow for later processing of this material. 

For both short cores of the unconsolidated material and longer cores of the more consolidated 
bed sediment, material recovered in a core is referenced in the field sample ID as corresponding 
to a depth interval defined relative to the sediment surface at the top of the core, not relative to 
the sediment surface in the field. Cores defined as ‘unconsolidated cores’ generally characterize 
soft material present between the sediment water interface and the intact sediment surface (as 
defined above). Cores defined as ‘consolidated cores’ generally characterize material beginning 
at the depth in the sediment that is operationally defined as the intact sediment surface; softer 
sediment above this operational definition of ‘surface’ is discarded during core processing for 
geochronology (PRMSP 2013). This distinction 
between the surface of the unconsolidated 
sediment versus the surface of the consolidated 
sediment is important because of varying 
thicknesses of unconsolidated sediment at 
different locations throughout the Estuary, as well 
as because of the impact of coring and core 
processing on the stability of the in-situ sediment 
column. That is, the process of coring can result 
both in some amount of material resuspension at 
the sediment-water interface as well as some 
compaction of the sediment in the barrel of the 
coring device.  

While the measurement of core intervals always begins with zero at the “top of the core”, the 
depth defined as "zero" does not therefore align consistently for all cores. As the illustration 
(above) suggests, while it is generally reasonable to assume that the lower interval(s) of the 
unconsolidated cores overlap with the upper interval(s) of the consolidated cores, attempts to 
more precisely align unconsolidated and consolidated cores collected at the same station should 
be approached with caution. With respect to the interpretation of geochronology in consolidated 
sediment, site-specific sediment accumulation rates (which are influenced by factors including 
hydrodynamics, sediment supply and sediment quality/composition) will influence both the 
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thickness of soft, unconsolidated material that is present and the depositional period that 
thickness of material represents.    

2.2 DEVIATIONS FROM SCOPE  
During the thin interval core sampling, adjustments were made to the program that differed from 
the scope presented in WO 4A-080/-080A (Amec Foster Wheeler, 2017a and b). This section 
briefly summarizes those adjustments. 

Work Order 4A-080 specified a total of 32 stations for collection of consolidated sediment cores 
for collocated geochronology and total mercury, and an additional 34 stations for mercury, 
ancillary chemistry, and grain size distribution. The cores from MM-C1 were slated for 
geochronology and mercury analyses; cores from this station were incorrectly labelled in the field 
and as a result were sectioned and submitted for mercury analysis only. This omission reduced 
the number of collocated geochronology and total mercury stations to the 31 performed. The 
cores from location MM-T2-C8 were slated to be sectioned in the centimeter scheme and 
submitted for total mercury; however, the cores were incorrectly preserved frozen and were 
unsuitable for centimeter-scale processing. The frozen MM-T2-C8 cores were processed by the 
decimal foot scheme (described further below) to generate usable data. 

Grain size distribution was proposed for approximately 25 percent of the mercury-specific cores. 
To be consistent with grain size sample preparation employed during the Phase II Study and as 
practiced by University of Kentucky for determination via laser diffraction, grain size analyses 
required a time-consuming sample preparation step to remove organic matter. Due to the time 
required for this processing step, specific core intervals were selected to provide representative 
grain size determinations for the data set, rather than analyzing the proposed 25 percent of all 
core interval samples. Specific intervals selected for grain size determination were chosen based 
on the professional judgement of Amec Foster Wheeler engineers. 

Total organic carbon (TOC) analysis at different temperatures (440 degrees Celsius and 550 
degrees Celsius) via the Lloyd Kahn method was proposed for approximately 10 percent of 
mercury-specific core intervals based on previous Amec Foster Wheeler sediment 
characterization, which suggested a fraction of sediment organic content does not combust 
completely at 440 degrees Celsius; however, to provide consistency with other 2017 sample sets, 
all intervals were analyzed for TOC at a consistent temperature of 550 degrees Celsius. In 
addition to TOC analysis, approximately 5 percent of mercury-specific intervals were analyzed for 
total organic content by ASTM D2974C at 550 degrees Celsius.  
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2.3 FIELD SAMPLE COLLECTION SUMMARY 
Amec Foster Wheeler implemented the 2017 thin interval core sampling in accordance with the 
following documents: 

• Amec Foster Wheeler WO 4A-080 and WO 4A-080A (Amec Foster Wheeler, 2017a, b); 

• 2016 Draft Field Sampling Plan (Amec Foster Wheeler, 2016a); 

• 2016 Draft Quality Assurance Project Plan (Amec Foster Wheeler, 2016b); and 

• 2017 Health and Safety Plan (Amec Foster Wheeler, 2017c). 

During the summer of 2017, Amec Foster Wheeler developed several standard operating 
procedures to provide guidance and quality control over field and laboratory processes associated 
with sediment sampling and sample homogenization for field investigations in the Estuary. The 
intent of these standard operating procedures was to minimize uncertainty associated with 
heterogeneity of samples containing sediment and wood waste. These standard operating 
procedures are appended to the Quality Assurance Project Plan (Amec Foster Wheeler, 2016b). 

Sediment coring subcontractors used in field collection activities were: 

• AquaSurvey, Inc., of Flemington, New Jersey; and 

• TG&B Marine Services of Monument Beach, Massachusetts. 

Laboratories that performed analyses were as follows: 

• Eurofins Frontier Global Sciences (Eurofins) in Bothell, Washington: total mercury analysis 
by US Environmental Protection Agency (EPA) Method 1631; 

• Alpha Analytical (Alpha) in Mansfield, Massachusetts: TOC analysis by the Lloyd-Kahn 
method and total solids by Standard Method (SM) 2540B; 

• Amec Foster Wheeler sediments laboratory in Durham, North Carolina: organic content 
by ASTM D2974C and bulk density; 

• University of Kentucky laboratory in Lexington, Kentucky: radiochemistry analyses by 
alpha and gamma spectrometry, grain size analysis by laser diffraction, bulk density and 
particulate organic carbon; 

• Texas A&M University at Galveston, Texas laboratory: radiochemistry analyses by alpha 
and gamma spectrometry and particulate organic carbon; 

• Flett Research, Ltd. (Flett) in Winnipeg, Manitoba, Canada: total mercury analysis by EPA 
Method 7473 and radiochemistry analyses by alpha and gamma spectrometry; 

• General Engineering Laboratories in Charleston, South Carolina: radiochemistry analyses 
by alpha and gamma spectrometry; and 
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• ARS International in Port Allen, Louisiana: radiochemistry analyses by alpha and gamma 
spectrometry. 

2.3.1 Types of Sediment Collection  
Table 2-1 summarizes the sampling program by station and river reach. Station locations are 
shown on Figure 2-1.  

Cores containing consolidated sediment for analysis of radioisotopes and/or mercury were 
collected using a vibracore, manual piston core, or slide hammer. The vibracore and manual 
piston core were used for the collection of consolidated sediment from the intertidal and subtidal 
zones; the slide hammer was used for the collection of consolidated sediment (soil) from the 
marsh platform. Intertidal or subtidal cores collected by vibracore and manual piston core were 
considered comparable based on visual observation of opened cores. For all methods used to 
recover cores of consolidated sediment for analysis of radioisotopes and/or total mercury, coring 
employed a 4-foot (~122 centimeter) penetration depth target and generally recovered 90 
centimeters (cm) of consolidated material.  

Cores of the unconsolidated surface sediment were collected using a manual push core or box 
core. Short cores collected via these two methods were considered comparable based on visual 
observation of opened cores. Coring focused on a 1-foot recovery and was undertaken at 
intertidal and subtidal stations; short cores of unconsolidated surface sediment were collected 
from the same stations at which cores of consolidated sediment were collected for analysis of 
radioisotopes and/or total mercury.   

Overall, the sampling program included recovery at 65 coring stations. Summarized by sampling 
objective, this program consisted of: 

• 31 stations that were cored for collocated geochronology and mercury analyses. Of these 
31 stations, 22 were proposed as a re-sampling of the 2009 Phase II stations (PRMSP, 
2013). Of these 22 stations, 21 stations were cored for geochronology and mercury 
analyses and one station (MM-C1) was cored for mercury only. 

• 34 stations that were cored for mercury analysis without geochronology. One of the 34 
stations (MM-C1) represented a re-sampling of 2009 Phase II stations (PRMSP, 2013). 

For stations designated for geochronology and mercury analysis, sampling entailed recovery of 
either two or three cores. For geochronology stations that were repeat locations from the 2009 
Phase II sampling, cores were recovered in triplicate as per the methodology employed in the 
Phase II Study (PRMSP, 2013). For geochronology stations that were new in 2017, cores were 
recovered in duplicate. For stations designated as mercury-specific stations, a single core was 
recovered at each station.  
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In addition, at 27 of the 65 stations, 1-foot cores of unconsolidated sediment were collected by 
manual push core or box core. Of the 27 unconsolidated core locations, 26 were in the intertidal 
or subtidal zones; one was located on a marsh platform. Unconsolidated cores were recovered in 
duplicate. The 26 stations at which short cores were collected in the intertidal or subtidal zones 
represented 62% of the intertidal and subtidal stations from which cores of consolidated sediment 
were also collected for analysis of radioisotopes and/or total mercury. 

Additional details regarding sediment field collection for all types of cores are provided in 
Appendix A-2. 

2.4 PROCESSING SUMMARY 
This section summarizes information and references for the preparation and processing of 
sediment cores. Additional details are provided in Appendix A and are consistent with 
methodologies employed in the Phase II Study (PRMSP 2013). 

2.4.1 Sediment Core Processing for Geochronology Cores 
Geochronology and mercury cores were prepared and processed at the Amec Foster Wheeler 
sediment laboratory in Durham, North Carolina, and the University of Kentucky laboratory. For 
each station, triplicate cores were opened, and qualified laboratory personnel then chose the 
least-disturbed of the triplicate cores for analysis of geochronology. This method of core selection 
was applied consistent with the methodology employed in the Phase II Study (PRMSP 2013). 
Cores collected for geochronology and mercury analyses were sectioned for analysis as follows:  

• 1-cm increments from 0–20 cm; 

• 2-cm increments from 20–40 cm; and 

• 5-cm increments from 40–90 cm or to the end of the core. 

Additional details and supporting materials are included in Appendix A. The interval sectioning 
is detailed in Appendix A-1; information regarding core-specific intervals, including lithology, is 
included in Appendix A-2.  

Table 2-1 summarizes the analytical program. Samples were provided to laboratories for 
chemical analysis in the following priority sequence, dependent on available sediment mass:  

• Radiochemistry by alpha and gamma spectrometry was performed at the University of 
Kentucky laboratory, ARS International, General Engineering Laboratories, the Texas 
A&M University at Galveston laboratory, and Flett; 

• Total mercury by EPA Method 1631 following the project-specific adaptation 7474-1631 
was performed at Eurofins; total mercury by EPA Method 7473 was performed at Flett;  
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• TOC by Lloyd-Kahn method on select samples and total solids by SM 2540B was 
performed at Alpha;  

• Particulate organic carbon was performed at the University of Kentucky and Texas A&M 
University at Galveston laboratories via elemental analysis (Santschi et al. 2001);  

• Bulk density was performed at the Amec Foster Wheeler and University of Kentucky 
laboratories; and 

• Grain size by laser diffraction was performed at the University of Kentucky laboratory. 

2.4.2 Sediment Core Processing for Mercury-Specific Cores  
Cores from mercury-specific stations were prepared and processed at the Amec Foster Wheeler 
sediment laboratory. The cores were opened and logged prior to sectioning. Cores were 
sectioned for analysis as follows:  

• 1-cm increments from 0–20 cm; 

• 2-cm increments from 20–40 cm; and 

• 5-cm increments from 40–90 cm or to the end of the core. 

Additional details and supporting materials are included in Appendix A. The interval sectioning 
is detailed in Appendix A-1; information regarding core-specific intervals, including lithology, is 
included in Appendix A-2.  

Samples were provided to laboratories for chemical analysis in the following priority sequence 
dependent on available mass: 

• Total mercury by EPA Method 1631 following the project-specific adaptation 7474-1631 
was performed at Eurofins;  

• TOC by Lloyd-Kahn method on select samples and total solids by SM 2540B was 
performed at Alpha;  

• Bulk density was performed at the Amec Foster Wheeler laboratory; 

• Organic content by ASTM D2974C at 550 degrees Celsius was performed at the Amec 
Foster Wheeler laboratory; and 

• Grain size performed by laser diffraction at the University of Kentucky laboratory. 

2.4.3 Sediment Core Processing for Unconsolidated Cores  
Unconsolidated cores were prepared and processed at the Amec Foster Wheeler sediment 
laboratory. Unconsolidated cores were sampled in duplicate. For duplicate cores, one core was 
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opened and used to record the lithology, and the second core was sectioned for analysis as 
follows: 

• 0.0–0.1 foot; 

• 0.1–0.3 foot; 

• 0.3–0.5 foot; 

• 0.5–0.7 foot; and 

• 0.7–1.0 foot 

Additional details and supporting materials are included in Appendix A. The interval sectioning 
is detailed in Appendix A-1; information regarding core-specific intervals, including lithology, is 
included in Appendix A-2.  

Samples were provided to laboratories for chemical analysis in the following priority sequence 
dependent on available mass: 

• Total mercury by EPA Method 1631 following the project-specific adaptation 7474-1631 
was performed at Eurofins;  

• TOC by Lloyd-Kahn method on select samples and total solids by SM 2540B at was 
performed Alpha; and 

• Organic content by ASTM D2974C at 550 degrees Celsius was performed at the Amec 
Foster Wheeler laboratory. 
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 DATA QUALITY 

Data quality was assessed by performing data validation and data review of analytical results, 
implementing the use of room blanks for sediment processing activities, and performing an 
interlaboratory comparison study for radiochemistry analysis. 

3.1 DATA VALIDATION 
To assess overall data quality of mercury characterization results, a Stage IIb data validation was 
completed for the mercury and TOC results; a Stage III data validation was performed on 10 
percent of the analytical data. Data validation was completed using National Functional 
Guidelines for Inorganic Superfund Data Review (EPA, 2014) and EPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund 
Specific Guidance/Procedures (EPA, 2013) where applicable. Data quality evaluations were 
completed using quality control limits specified in the draft Quality Assurance Project Plan (Amec 
Foster Wheeler, 2016b).  

For radiochemical and associated results (grain size, particulate organic carbon, 137Cs, 210Pb, and 
210Po), a completeness review was conducted that consisted of a chain of custody versus 
analytical data check. Results were considered useable as reported by the laboratories, with 
general qualifications and exceptions as reported by the laboratories. A summary of the data 
validation review, qualifications, actions, and sample results table are included in Appendix B.  

Field duplicate samples were collected and analyzed for total mercury for 200+ interval sectioned 
samples. Field duplicates are useful in documenting the precision of the sampling process. Field 
duplicates are used to assess: (1) improper homogenization of the samples, (2) reproducibility of 
sample preparation and analysis, and (3) heterogeneity of the matrix. During the data validation, 
the primary sample and its duplicate were compared. The results of this comparison indicated 
that 98.5 percent of the sample and duplicates were within acceptable limits; the samples that fell 
outside of acceptable limits were qualified as estimated. The comparative evaluation is discussed 
further in Data Validation Report 3 (Appendix B-2). 

3.1.1 Room Blanks 
Room blanks were performed to assess the potential for contamination of the samples from 
airborne particles or other background conditions at the processing laboratories. The room blank 
analytical results showed insignificant background mercury concentrations at the processing 
laboratories and analytical results consistent with other blanks performed for the project. 
Therefore, the analytical results reported in this report, which were prepared at processing 
facilities outside of the field station, are comparable to other project samples that were prepared 
at the field station. Room blank analytical data are included in Appendix B-2. 
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3.1.2 Inter-Laboratory Comparison Study 
To accommodate the project schedule, five different laboratories/universities were used for the 
radiochemistry analyses: General Engineering Laboratories, ARS International, Flett, University 
of Kentucky, and Texas A&M University at Galveston. The inter-laboratory comparison study was 
performed to evaluate the radiochemistry results among these five laboratories/universities. 
Results of the inter-laboratory comparison for radiochemistry are included in Appendix B-2. Inter-
laboratory comparison of analytical methods for total mercury by Eurofins and Flett has been 
conducted as a component of other Amec Foster Wheeler field sampling programs in the Estuary 
and is presented in the Analytical Methods Comparison Technical Memorandum (Amec Foster 
Wheeler 2018e).  

For this inter-laboratory comparison, both 137Cs and 210Pb were evaluated. To this end, Amec 
Foster Wheeler selected a core from station PBR-20 and sectioned the core into three intervals: 
2–15 cm, 15–28 cm, and 38–48 cm. Each interval was homogenized and sent to each facility 
under chain of custody. Each laboratory/university received samples in triplicate for each of the 
three intervals identified above. Thus, each laboratory received a total of nine samples. 

Overall, for 137Cs analysis, laboratory variability was difficult to assess because only one of the 
three samples described above from core PBR-20 had detectable 137Cs activity in all three 
replicates for all five laboratories. For this sample (PBR-20-F-17_SED_002-015CM), the percent 
relative standard deviation for three replicates across five laboratories was 30 percent, which is 
equal to the acceptance criteria for replicates.  

Overall, for 210Pb analysis, variability among replicate analyses was less than 28 percent; the 
maximum relative standard deviation for replicates from all labs for the three samples was 36 
percent. The spread in values may be attributable to method differences. While there were some 
general trends observed in the inter-laboratory comparison data (e.g., data from Texas A&M 
University at Galveston was generally lower than data from University of Kentucky), the impact of 
inter-laboratory variability was mitigated by the fact that cores from the field program were not 
sectioned and sub-divided between laboratories. That is, while five laboratories performed 
radiochemistry analyses, each core was analyzed to completion by only one laboratory. Thus, if 
there was an analytical bias between laboratories, that bias influenced the magnitude of the 
radiochemical count across the entire core but did not alter the shape of the radiochemical profile 
within each core. 
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 FINDINGS 

This section presents analytical results for the sediment characterization program. Results are 
organized by the intention of the coring program (geochronology or mercury-specific) and by 
sediment type (consolidated or unconsolidated). Table 4-1 presents the analytical results for all 
samples. Sediment core lithology and profile graphs of analytical results are included in Appendix 
A, and laboratory results are included in Appendix B. Appendix C contains a spatial analysis of 
sedimentary mercury distribution as determined from consolidated sediment cores collected for 
this characterization program. Coring stations are presented in Figure 2-1. Results are presented 
in Figure 4-1 through Figure 4-10. Figure 4-11 presents 2017 coring stations (as presented in 
Figure 2-1) as well as 2009 coring stations. Integration of 2009 and 2017 geochronology data for 
evaluation of system recovery rates is discussed below.  

The interpretation of geochronology data, including: (1) the calculation of sediment accumulation 
rates and mercury inventories based on the depth distribution of radioisotopes and/or mercury in 
consolidated sediment cores, and (2) the modeling of apparent system recovery rates based on 
the depth distribution of mercury in consolidated sediment cores, is consistent with the 
methodologies applied in interpretation and modeling of geochronology data in the Phase II Study 
(PRMSP 2013). This consistency in methodology was employed to allow specific comparison, 
where possible, of modeled apparent half times to system recovery from 2009 and 2017 data 
(discussed further below). The details of the apparent recovery rate modeling exercise are 
summarized in Section 4.1 (below) and presented in greater detail in Appendix C. The term 
‘apparent’ is used herein consistent with its use in the Phase II Study in which the calculation of 
recovery rates is dependent on data extrapolation and assumptions regarding temporal mixing 
and redistribution of mercury in the Estuary. 

4.1 GEOCHRONOLOGY CORES – CONSOLIDATED SEDIMENT 
Geochronology, or “age-dating” of sediment cores included two tiers of evaluation. This section 
presents the results for sediment cores for which both mercury and radiochemistry data were 
collected. Figure 2-1 presents station locations for geochronology cores. Figure 4-1 through 
Figure 4-10 includes core profiles for total mercury, 137Cs, excess 210Pb (210Pbxs) and 210Po. Table 
4-1 presents analytical data for these analytes. For lead, Table 4-1 presents total 210Pb as 
measured by the analytical laboratories, while Figure 4-1 through Figure 4-10 presents 210Pbxs. 
210Pbxs as a calculated value that subtracts out “supported 210Pb” which results from the decay of 
radon-266 within sediment. For the data presented in this report, supported 210Pb was calculated 
as the average 210Pb activity from the bottom three increments of recovered cores. This 
calculation assumed that at depth in sediment, all measurable 210Pb is the result of in situ 
production (via radon-266 decay) as opposed to a combination of in situ production and 
atmospheric delivery (as occurs in more surficial sediment). The use of 210Pb data in determining 
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the sedimentation rate relies on 210Pbxs. Dr. Kevin Yeager used 210Po data generated by the 
commercial analytical laboratories as equivalent to 210Pb data for analysis of geochronology and 
sediment accumulation rates (Appendix C). 

The 210Pbxs and 137Cs radioisotope profiles from 20 of the 31 stations for which radioisotope data 
were collected for assessment of geochronology were suitable for calculating sediment 
accumulation rates directly based on radioisotopes (Appendix C, Table 4-1, and Figure 4-1 
through Figure 4-10) and indirectly based on mercury profiles. Results of these sedimentation 
rate calculations are presented in Table 4-2 and Figure 4-12. Overall, for these 20 stations: 

• 210Pbxs-based sediment accumulation rates ranged from 0.23 centimeters per year (cm/yr) 
to 0.77 cm/yr. The two stations with the lowest 210Pbxs-based accumulation rate (0.23 
cm/yr) were in Mendall Marsh (MM-T2-C3-A and MM-T2-C2-A); the station with the 
highest 210Pbxs-based accumulation rate (0.77 cm/yr) was in the Orrington Reach of the 
Estuary (PBR-16C).  

• 137Cs-based sediment accumulation rates ranged from 0.19–1.16 cm/yr. The station with 
the lowest 137Cs-based accumulation rate was in the Orrington Reach (PBR-16C); the 
station with the highest 137Cs-based accumulation rate was in Upper Penobscot Bay (UPB-
MU11-GC-1-D).  

• Mercury-based sediment accumulation rates ranged from 0.13–1.35 cm/yr. The station 
with the lowest mercury-based sediment accumulation rate was in Orrington reach (PBR-
16C); the station with the highest mercury-based sediment accumulation rate for a core 
from which radioisotope profiles could also be generated was in Upper Penobscot Bay 
(UPB-MU11-GC-1-D).  

For stations in Bangor and Orrington reaches (n = 4 of 20 [4/20]), sedimentation rates were: 

• 0.37–0.77 cm/yr (210Pbxs); 

• 0.19–0.60 cm/yr (137Cs); and 

• 0.13–0.70 cm/yr (total mercury). 

For Mendall Marsh (n = 6 of 20 [6/20]), sedimentation rates were: 

• 0.23–0.52 cm/yr (210Pbxs); 

• 0.23–0.60 cm/yr (137Cs); and 

• 0.23–0.54 cm/yr (total mercury).  

For Mendall Marsh, sedimentation rates for the intertidal stations (n = 3) were slightly higher than 
sedimentation rates for cores collected on the marsh platform (n = 3), although the difference is 
small, and the sample sizes do not allow for robust statistical comparison. 
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For Orland River (n = 4/20), sedimentation rates were: 

• 0.43–0.65 cm/yr (210Pbxs); 

• 0.51–0.88 cm/yr (137Cs); and 

• 0.54–0.95 cm/yr (total mercury).  

For Orland River, while there was no consistent pattern evident between cores in sedimentation 
rate calculated from 210Pbxs profiles, accumulation rates based on 137Cs and total mercury were 
highest near the mouth of Orland River and decreased moving up the Orland River.  

For the two cores (2/20) from the east channel around Verona Island, the calculated 
sedimentation rates were: 

• 0.39–0.43 cm/yr (210Pbxs); 

• 0.46–0.60 cm/yr (137Cs); and 

• 0.74–0.78 cm/yr (total mercury).  

For the stations in Upper Penobscot Bay and Fort Point Cove (4/20), sedimentation rates were: 

• 0.31–0.70 cm/yr (210Pbxs); 

• 0.38–1.16 cm/yr (137Cs); and  

• 0.23–1.35 cm/yr (total mercury).  

As presented in Appendix C, geochronology data were used to evaluate the rate at which the 
Estuary is recovering, based on an “apparent half time to recovery” model. This approach is 
consistent with the approach taken in the Phase II Study and employs either an exponential fit to 
an asymptotic total mercury concentration of zero nanograms per gram (ng/g) or an exponential 
fit to an equilibrium target concentration (Hg[∞]) of 400 ng/g as was applied in the Phase II Study 
(PRMSP, 2013). For both curve-fitting models, the period for assessing recovery was 21 years, 
consistent with the “slower recovery” interval modeled in the Phase II Study (PRMSP, 2013). This 
use of a consistent 21-year interval for recovery rate modeling allows for comparison of recovery 
rate half times between these two geochronology studies. Results for cores collected in 2017 for 
this field effort are presented in Table 4-2. Recovery rate modeling presented in Appendix C 
includes data from the current study as well as from the 2009 Phase II Study (PRMSP 2013). 

Overall results from apparent recovery rate modeling, including both 2009 and 2017 data, are 
presented in Appendix C. Station locations for 2009 and 2017 geochronology coring are 
presented in Figure 4-11. For repeat locations sampled in 2009 and again 2017 (n = 21), both 
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apparent total mercury recovery half times (assuming recovery to 0 ng/g) and half times calculated 
assuming (Hg[∞]) = 400 ng/g show that natural recovery is slowing in the Penobscot River system. 
For apparent total mercury recovery half times, nine of 11 stations (82 percent) for which recovery 
half times could be calculated showed increasing half times relative to rates calculated for 2009 
data; for apparent mercury half times calculated assuming (Hg[∞]) = 400 ng/g, eight of 10 stations 
(80 percent) showed increasing half times for recovery relative to 2009 rates. Increasing recovery 
half times result from incrementally decreasing changes in sediment mercury concentration in the 
surface intervals of cores. That is, if the concentration of mercury does not change over multiple 
core intervals at the sediment surface, the curve fitting exercise employed in calculating a 
recovery half time would return a value that asymptotically approaches infinity. Thus, an 
increasing recovery half time calculated in 2017 relative to the recovery half time calculated in 
2009 suggests that the rate of change in the mercury profile over the 21-year interval from 1996–
2017 is decreasing relative to the rate of change in the mercury profile over the 21-year interval 
from 1988–2009 used in the Phase II modeling (PRMSP, 2013).  

For the 2017 cores presented in Table 4-2 for which there are geochronology data (n = 21):  

• Recovery half times calculated for Mendall Marsh range from 17–231 years (average 63 
years) assuming an asymptotic model fit to 0 ng/g and from 10–87 years (average 29 
years) assuming Hg(∞) = 400 ng/g; 

• Recovery half times calculated for Orland River range from 46–77 years (average 57 
years) assuming an asymptotic model fit to 0 ng/g and from 21–46 years (average 30 
years) assuming Hg(∞) = 400 ng/g; 

• Recovery half times calculated for the East Channel around Verona Island (excluding 
Orland River) is 77 years (from a single station) assuming an asymptotic model fit to 0 
ng/g and 770 years assuming Hg(∞) = 400 ng/g; and 

• Recovery half times calculated for the main stem of the Estuary channel range from 5–
173 years (average 73 years) assuming an asymptotic model fit to 0 ng/g and from 4–173 
(average 46 years) assuming Hg(∞) = 400 ng/g.  

Overall, the slowing of natural recovery rates seen in the apparent half time to recovery rate 
modeling for 2017 cores, for which there are geochronology data relative to rates presented in 
the Phase II Study, likely result from a combination of the ongoing mobilization, transport and 
mixing of mercury within mobile sediment throughout the Estuary, as well as from the likely 
ongoing erosion of bedded mixtures of sediment and wood waste that may be slowing system 
recovery rates. The spatial distribution and mercury concentration of bedded mixtures of sediment 
and wood waste are presented in the 2017 Mobile Sediment Characterization Report (Amec 
Foster Wheeler 2018c) and the 2017 Intertidal and Subtidal Characterization Report (Amec Foster 
Wheeler 2018d). The evaluation of these bedded mixtures or deposits as remedial targets is 
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included in the Alternatives Evaluation Report (Amec Foster Wheeler 2018a) and the Phase III 
Engineering Study Report (Amec Foster Wheeler 2018b). 

The insets below present recovery rate data discussed in greater detail in Appendix C. The first 
inset corresponds to Figure 23 in Appendix C; the second inset corresponds to Figure 24 in 
Appendix C. 

 

 

 

 

 

 

 

 

Total Hg apparent recovery half times (t1/2) to 0 ng/g compared at repeat stations sampled in 
2009 and 2017 [Figure 23 in Appendix C]. 
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Total Hg apparent recovery half times (t1/2) assuming Hg(∞) = 400 ng g-1 compared at repeat 

stations sampled in 2009 and 2017 [Figure 24 in Appendix C]. 
 

Sediment inventories of total mercury are presented in Table 4-2 and Figure 4-13. Figure 4-13 
includes 2017 stations, as well as 2009 station data from locations that were also sampled as part 
of the 2017 sampling program (n = 14) and for which mercury inventories could be calculated 
consistent with the methodology employed in calculating mercury inventories in the Phase II Study 
(PRMSP 2013). As described in Appendix C, for those locations that were sampled in both 
2009 and 2017, mercury inventories have not changed appreciably during the eight-year 
interval between sampling programs. Overall, for repeat sampling locations in which there is 
variability between the 2009 and 2017 inventories, it is likely that this variability is the result 
of natural heterogeneity in sedimentary records over small spatial scales in this dynamic 
system, rather than the result of actual changes in mercury storage over time. 

4.2 MERCURY-SPECIFIC CORES – CONSOLIDATED SEDIMENT  
This section presents results for cores that were sectioned and analyzed for mercury, but not for 
radioisotopes. For the 21 geochronology cores discussed in Section 4.1, there was a strong 
statistical relationship between the 137Cs-based sedimentation rate and the total mercury-based 
sedimentation rate (R2 = 0.87) (Appendix C). Based on the robustness of this relationship, it was 
possible to estimate the sedimentation rate for 20 of the 34 mercury-specific cores. These 
mercury-specific cores were collected to assess sedimentation patterns in Mendall Marsh and 
Orland River, and were placed in transects to evaluate whether there were patterns in sediment 
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accumulation either across the subtidal and intertidal zones (Orland River), and/or with the 
additional inclusion of the exposed marsh platform (Mendall Marsh) (Table 4-2; Figure 2-1).  

For Mendall Marsh, sedimentation rates based on total mercury profiles ranged from 0.11–1.35 
cm/yr (Table 4-2; Figure 4-2 through Figure 4-5). If data from Transect 2 (for which both channel 
stations were located on mudbanks and were characterized by sediment accumulation rates of 
1.35 cm/yr) are excluded from this range, sedimentation rates for Mendall Marsh as based on 
total mercury profiles ranged from 0.11–0.39 cm/yr across all transects and station elevations. 
Overall, for those stations in Mendall Marsh for which sedimentation rates could be calculated 
from total mercury profiles, sedimentation rates for the lower (northern) marsh transects T1 (0.11–
0.39 cm/yr) and T3 (0.11–0.27 cm/yr) were somewhat lower than sedimentation rates for the 
upper (southern) marsh transect T4 (0.21–0.39 cm/yr). This general trend of lower sedimentation 
rates toward the mouth of Mendall Marsh was not seen consistently in the Mendall Marsh 
geochronology cores from which sedimentation rates were calculated from profiles of 210Pbxs, 
137Cs and/or total mercury. For the 6 geochronology cores from Mendall Marsh (described above), 
sedimentation rates for Transect 2 cores from both the intertidal and marsh platform edge for 
which sediment accumulation rates could be calculated (cores MM -T2-C2 [marsh platform] and 
MM-T2-C3 [intertidal]) were 0.34 – 0.36 cm/yr (137Cs), 0.23 cm/yr (both cores; 210Pbxs) or 0.33 – 
0.39 cm/yr (total mercury).  Sedimentation rates from the upper (southern) geochronology cores 
were 0.25 cm/yr (210Pbxs), 0.23 cm/yr (137Cs) and 0.23 cm/yr (total mercury) for the geochronology 
core on the marsh platform (MM-T4-C4) and 0.52 cm/yr (210Pbxs), 0.60 cm/yr (137Cs) and 0.54 
cm/yr (total mercury) for the geochronology core in the intertidal zone (MM-C2-C).   

Integrating the geochronology and mercury-specific cores for Mendall Marsh: 

• For the intertidal zone, sedimentation rates generally increase moving (south) up the 
marsh channel from 0.23 cm/yr (MM-T1-C4) to 0.39 cm/yr (MM-T4-C6), although the 
number of intertidal cores for which sedimentation rates could be calculated is low; 

• For cores located generally adjacent to the edge of the marsh platform, sedimentation 
rates decrease slightly moving (south) up the marsh channel from 0.39 cm/yr (MM-T1-
C5) to 0.33 cm/yr (MM-T4-C1), although sedimentation rates for near-platform edge cores 
in Transect 2 (MM-T2-C2) and Transect 3 (MM-T3-C5) were 0.39 cm/yr and 0. 42 cm/yr, 
respectively;  

• For cores located within the marsh interior, sedimentation rates were lower than rates for 
cores from the same transects that were located closer to the edge of the marsh platform. 
For Transect 1, the sedimentation rate for marsh interior core MM-T1-C6 (0.11 cm/yr) was 
lower than the sedimentation rate for MM-T1-C5 (0.39 cm/yr, as described above); For 
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Transect 3, sedimentation rates for marsh interior cores MM-T3-C6 (0.19 cm/yr) and MM-
T3-C7 (0.11 cm/yr) were lower than the sedimentation rate for MM-T3-C5 (0.42 cm/yr, as 
described above); For Transect 4, sedimentation rates for marsh interior cores MM-T4-
C4 (0.23 cm/yr) and MM-T4-C5 (0.21 cm/yr) were lower than the sedimentation rate for 
MM-T4-C1 (0.33 cm/yr, as described above).  

These patterns in sedimentation rate across the marsh platform both within and across transects 
are generally suggestive of trends, although the data set is small, and the comparisons are not 
statistically robust.   

For Orland River, sedimentation rates based on total mercury profiles ranged from 0.15–0.85 
cm/yr (Table 4-2; Figure 4-7 through Figure 4-9). Overall, for those stations in Orland River for 
which sedimentation rates could be calculated from total mercury profiles, sedimentation rates at 
T1 at the mouth of Orland River (0.85 – 0.95 cm/yr; n = 4) were generally greater than 
sedimentation rates across transects further up Orland River. For T2, sedimentation rates for all 
stations for which sedimentation rates could be calculated were 0.29 – 0.85 cm/yr (n = 4), while 
for T3, sedimentation rates for all stations for which sedimentation rates could be calculated were 
0.15 – 0.54 cm/yr (n = 3). This general trend of higher sedimentation rates at the mouth of Orland 
River as based on rates calculated from total mercury profiles is consistent with what is seen for 
Orland River geochronology cores from which sedimentation rates were calculated from profiles 
of 210Pbxs or 137Cs. 

For the 2017 mercury-specific cores presented in Table 4-2 for which recovery half times could 
be calculated:  

• Recovery half times for Mendall Marsh range from 6 – 347 years (average 98 years) 
assuming an asymptotic model fit to 0 ng/g and from 6 – 26 years (average 18 years) 
assuming Hg(∞) = 400 ng/g;  

• Recovery half times for Orland River range from 24 – 139 (average 83 years) assuming 
an asymptotic model fit to 0 ng/g and from 14 – 69 (average 39 years) assuming Hg(∞) = 
400 ng/g. 

The recovery half times calculated from mercury-specific cores are generally consistent with 
recovery half times calculated from geochronology cores.  

4.3 NEAR SURFACE PHYSICAL MIXING AND HOMOGENEOUS DEPOSITION 
As summarized in Appendix C, of the 65 cores collected for this field program, 26 were not 
suitable for use in modeling sediment accumulation rates. These 26 cores consist of 12 of the 31 
geochronology cores and 14 of the 34 mercury-specific cores. While not able to be used in 
sediment accumulation rate modeling, the shape of the sediment mercury profile in these cores 
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provides information on near-surface physical mixing processes within the Estuary. The shape of 
the mercury profile in these 26 cores likely results from (smaller scale) mixing processes in situ, 
as well as from the homogeneous deposition of sediment in locations that provide evidence of 
larger-scale cycles of deposition – erosion – transport – re-deposition within the Estuary. The 
depth of near-surface physical mixing, including homogeneous deposition, in these cores (as well 
as other cores from the thin interval core sampling program and other Amec Foster Wheeler field 
programs) has bearing on the identification of remedial targets and is evaluated in the Alternatives 
Evaluation Report (Amec Foster Wheeler 2018a) and Phase III Engineering Study Report (Amec 
Foster Wheeler 2018b).  

4.4 SHORT CORES – UNCONSOLIDATED SEDIMENT 
Short cores (1 foot) of unconsolidated intertidal and subtidal sediment were collected from 26 of 
the 42 stations at which cores for analysis of geochronology and/or total mercury were collected. 
These 42 stations represent the portion of the overall program that focused on sampling intertidal 
and subtidal locations. Sampling of unconsolidated material in the intertidal and subtidal zones 
was designed to characterize the material that was discarded under the processing methodology 
developed for geochronology cores during the Phase II Study and applied in the Phase III field 
program to both the geochronology and mercury-specific cores. Short cores of unconsolidated 
material represent soft, surface sediment that is likely more mobile and prone to erosion and re-
distribution than the underlying consolidated material. Amec Foster Wheeler sampled this material 
as a component of this field program to support objectives focused on sediment transport potential 
and the thickness of operationally defined ‘mobile’ sediments throughout the Estuary. The 
integration and analysis of data from multiple field efforts targeting this material allows for more 
complete characterization of unconsolidated sediment, including the distribution, thickness, 
organic content and total mercury concentration of this material. The results of this integration are 
used in the Alternatives Evaluation Report (Amec Foster Wheeler 2018a) and the Phase III 
Engineering Study Report (Amec Foster Wheeler 2018b). 
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 ASSESSMENT OF OBJECTIVES  

This field sampling program focused on three principal objectives: 

• Sampling to advance our understanding of apparent recovery rates throughout the 
Estuary; 

• Sampling to broaden our understanding of deposition patterns and sediment stability 
throughout the Estuary; and 

• Sampling to improve understanding of mercury transport and deposition within Mendall 
Marsh and Orland River.  

To assess the potential rate of system recovery, apparent half time to recovery rates were 
calculated for a subset of 2017 stations for which modeling could be conducted. These stations 
included a subset of stations from 2009 that were resampled in 2017, as well as new stations in 
previously under-sampled areas in the Estuary. Recovery rate modeling used both geochronology 
and mercury-specific cores and focused on the portion of the overall data set for which sediment 
profiles allowed the application of apparent half time recovery rate modeling. This assessment 
was possible for 21 of the 31 cores collected for geochronology, and 13 of the 34 mercury-specific 
cores. The overall result of this analysis is that natural recovery is slowing in the Penobscot River 
Estuary, likely as the result of two linked factors: the overall mixing and homogenization of surface 
sediment total mercury concentrations throughout the Estuary, and the impact of the relatively 
large mass of mobile material (both sediment and wood waste) recycling within the Estuary as 
compared to the relatively small mass of clean sediment entering the Estuary from upstream. 

Data collected in support of assessing sediment deposition patterns and sediment stability within 
the Estuary are integrated with data collected under other Amec Foster Wheeler field efforts to 
improve system-wide characterization and delineation of areas in which homogeneous deposition 
of sediment characterized by uniform (and sometimes elevated) concentrations of total mercury 
occurs. Of the 65 core stations sampled, 12 of the 31 geochronology cores and 14 of the 34 
mercury-specific cores may be useable for evaluation of near-surface physical mixing, including 
homogeneous deposition in bedded sediment. Evaluation of near-surface physical mixing is 
presented in the Alternatives Evaluation Report (Amec Foster Wheeler 2018a) and Phase III 
Engineering Study Report (Amec Foster Wheeler 2018b).  

In addition, 26 cores of unconsolidated intertidal and subtidal material were collected to add to 
the system-wide characterization of the soft, surface sediment that is discarded under the 
processing methodology employed for the geochronology cores. This unconsolidated material is 
likely more mobile and prone to erosion and re-distribution than the underlying consolidated 
sediment; analysis of samples collected during this field program as well as other Amec Foster 



US District Court – District of Maine 
Thin Interval Core Sampling Report 
Penobscot River Phase III Engineering Study 
 

 

Project No.: 3616166052  September 2018 
 5-2  

 

Wheeler field programs provide data on the thickness, volume, and mercury concentration of this 
material.  

Data collected in support of improving understanding of mercury transport and deposition within 
Mendall Marsh and Orland River are integrated with data collected under other Amec Foster 
Wheeler field efforts, as well as data collected for geochronology analysis in the Phase II Study. 
The results of this integration are used to evaluate trends (vertical) and patterns (spatial) in 
sediment accumulation and mercury distribution within marshes, including on marsh platforms. 
The goal of this evaluation is to assess whether remedial evaluation for marsh platforms can be 
refined as a function of elevation, platform width, or other specific proxies for inundation extent 
that may influence both recovery rates and potential remedial alternatives for Estuary marshes.  

Overall, the data presented in this report, as well as data from other field efforts, are used to 
assess the distribution of total mercury throughout the Estuary, with the goal of calculating 
sediment volumes for remedial action based on defined mercury concentration thresholds. The 
determination of threshold concentrations is presented in the Risk Assessment Report (Amec 
Foster Wheeler 2018f). The calculation of sediment volumes with mercury concentrations 
elevated above threshold concentrations is presented in the Alternatives Evaluation Report (Amec 
Foster Wheeler 2018a) and the Phase III Engineering Study Report (Amec Foster Wheeler 
2018b). 
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Radiochemistry + 

Mercury

Mercury-

Specific

Intertidal PBR-04 PBR-04 a x Rad, Hg, POC, TS, GS, BD

Subtidal PBR-10 PBR-10 a x Rad, Hg, POC, GS, BD

Marsh Platform PBR-16 PBR-16 c x Rad, Hg, POC, GS, BD

Intertidal PBR-18 PBR-18 x x Rad, Hg, TOC, TS, GS, BD

Intertidal PBR-19 PBR-19 a x Rad, Hg, POC, GS, BD

Subtidal PBR-20 PBR-20 x x Rad, Hg, TOC, GS, BD

Subtidal FF-MU7-GC-1 b x Rad, Hg, TOC, TS, GS, BD

Subtidal PBR-26 PBR-26 a x Rad, Hg, TOC, TS, GS, BD

Marsh Platform MM-C1
4 MM-02 c x Hg, TOC, TS, BD

Marsh Platform MM-C2 MM-04 c x Rad, Hg, POC, GS, BD

Marsh Platform MM-C3 MM-07 c x Rad, Hg, POC, GS, BD

Intertidal MM-T1-C1 x x Hg, TOC, TS, BD

Intertidal MM-T1-C2 x x Hg, TOC, TS, GS, BD

Subtidal MM-T1-C3 a x Hg, TOC, TS, GS, OC, BD

Marsh Platform MM-T1-C4 c x Hg, TOC, TS, BD

Marsh Platform MM-T1-C5 c x Hg, TOC, TS, GS, OC, BD

Marsh Platform MM-T1-C6 c x Hg, TOC, TS, BD

Marsh Platform MM-T2-C1 c x Rad, Hg, TOC, TS, GS, BD

Marsh Platform MM-T2-C2 MM-09 c x Rad, Hg, POC, GS, BD

Marsh Platform MM-T2-C3 c x Rad, Hg, POC, GS, BD

Intertidal MM-T2-C4 a x Hg, TOC, TS, BD

Subtidal MM-T2-C5 a x Hg, TOC, TS, BD

Intertidal MM-T2-C6 a x Hg, TOC, TS, GS, OC, BD

Marsh Platform MM-T2-C7 c x Hg, TOC, TS, GS, OC

Consolidated Sediments
2

Bangor

Orrington

Frankfort Flats

Mendall Marsh

TABLE 2-1

Penobscot River Phase III Engineering Study

Penobscot River Estuary, Maine

Unconsolidated 

Sediments
1

River Reach Zone 2017 Station ID 2009 Station ID Analyses Conducted
3

SEDIMENT CORE STATION SUMMARY
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Radiochemistry + 

Mercury

Mercury-

Specific

Consolidated Sediments
2

TABLE 2-1

Penobscot River Phase III Engineering Study

Penobscot River Estuary, Maine

Unconsolidated 

Sediments
1

River Reach Zone 2017 Station ID 2009 Station ID Analyses Conducted
3

SEDIMENT CORE STATION SUMMARY

Marsh Platform MM-T3-C1 c x Hg, TOC, TS, GS, OC, BD

Intertidal MM-T3-C2 x x Hg, TOC, TS, OC, BD

Subtidal MM-T3-C3 x x Hg, TOC, TS, GS, OC, BD

Intertidal MM-T3-C4 x x Hg, TOC, TS, OC, BD

Marsh Platform MM-T3-C5 MM-06 c x Rad, Hg, POC, GS, BD

Marsh Platform MM-T3-C6 c x Hg, TOC, TS, GS, OC, BD

Marsh Platform MM-T3-C7 c x Hg, TOC, TS, BD

Marsh Platform MM-T4-C1 c x Hg, TOC, TS, GS, OC, BD

Intertidal MM-T4-C2 x x Rad, Hg, TOC, TS, GS, OC,BD

Marsh Platform MM-T4-C3 MM-03 c x Rad, Hg, POC, GS, BD

Marsh Platform MM-T4-C4 c x Rad, Hg, POC, GS, BD

Marsh Platform MM-T4-C5 c x Hg, TOC, TS, GS, OC, BD

Marsh Platform MM-T4-C6 c x Hg, TOC, TS, GS, OC, BD

Intertidal MM-T4-C7 c x Hg, TOC, TS, BD

Marsh Platform MM-T5-C1 c x Hg, TOC, TS, BD

Intertidal MM-T5-C2 c x Hg, TOC, TS, GS, OC, BD

Marsh Platform MM-T5-C3 c x Hg, TOC, TS, BD

Intertidal PBR-28 PBR-28 x x Rad, Hg, POC, GS, OC, BD

Intertidal VN-MU3-GC-1 x x Rad, Hg, TOC, TS, GS, OC,BD

Verona East Intertidal VE-MU4-GC-1 x x Rad, Hg, TOC, TS, GS, OC,BD

Mendall Marsh

Verona Northeast

Page 2 of 4
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Radiochemistry + 

Mercury

Mercury-

Specific

Consolidated Sediments
2

TABLE 2-1

Penobscot River Phase III Engineering Study

Penobscot River Estuary, Maine

Unconsolidated 

Sediments
1

River Reach Zone 2017 Station ID 2009 Station ID Analyses Conducted
3

SEDIMENT CORE STATION SUMMARY

Intertidal OR-C1 OR-06 c x Rad, Hg, POC, GS, BD

Intertidal OR-T1-C1 OR-05 x x Rad, Hg, POC, GS,POC, TS, OC,BD

Intertidal OR-T1-C2 x x Hg, TOC, TS, GS, OC, BD

Intertidal OR-T1-C3 x x Hg, TOC, TS, OC, BD

Subtidal OR-T1-C4 a x Hg, TOC, TS, GS, OC, BD

Intertidal OR-T1-C5 x x Hg, TOC, TS, GS, OC, BD

Intertidal OR-T2-C1 x x Hg, TOC, TS, OC, BD

Intertidal OR-T2-C2 OR-03 x x Rad, Hg, POC, GS, POC, TS, BD

Subtidal OR-T2-C3 x x Hg, TOC, TS, BD

Intertidal OR-T2-C4 x x Hg, TOC, TS, OC, BD

Intertidal OR-T2-C5 x x Rad, Hg, TOC, TS, GS, OC,BD

Marsh Platform OR-T3-C1 x x Hg, TOC, TS, GS, OC, BD

Intertidal OR-T3-C2 OR-02 x x Rad, Hg, TOC, TS, GS, OC,BD

Intertidal OR-T3-C3 a x Hg, TOC, TS, GS, OC

Intertidal OR-T3-C4 x x Hg, TOC, TS, OC, BD

Intertidal OR-T3-C5 x x Rad, Hg, TOC, TS, GS, OC,BD

Orland River

Page 3 of 4
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Radiochemistry + 

Mercury

Mercury-

Specific

Consolidated Sediments
2

TABLE 2-1

Penobscot River Phase III Engineering Study

Penobscot River Estuary, Maine

Unconsolidated 

Sediments
1

River Reach Zone 2017 Station ID 2009 Station ID Analyses Conducted
3

SEDIMENT CORE STATION SUMMARY

Subtidal UPB-MU11-GC-1 x x Rad, Hg, TOC,TS, GS, OC, BD

Subtidal ES-18 ES-18 x x Rad, Hg, TOC,TS, GS, OC, BD

Subtidal ES-01 ES-01 x x Rad, Hg, TOC,TS, GS, OC, BD

Subtidal ES-17 ES-17 a x Rad, Hg, POC, GS, BD

Subtidal ES-20 ES-20 a x Rad, Hg, POC, GS, BD

65 22 27 31 34

Notes: Prepared by: BJW 08/09/2018

1. Collected using 1-foot push or box core Checked by: CTP 08/09/2018

2. Collected using 90-cm vibracore, manual piston core, or slidehammer

3. Analyses conducted for the entire station, not by core type

4. Location was proposed for geochronology and mercury analyses.  Only mercury analysis performed.

a. Station was cored before receipt of the work order amendment authorization to collect unconsolidated cores.

b. Station was cored using methods to recover unconsolidated material.  No material was recovered.

c. Station surface was vegetated or root laden; unconsolidated material/core not pertinent.

Abbreviations:

BD = bulk density

GS = grain size

Hg = total mercury

OC = organic content

POC = particulate organic carbon

Rad = radiochemistry

TOC = total organic carbon 

TS = total solids

Fort Point Cove

TOTALS:

Upper Penobscot Bay

Page 4 of 4
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Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor
PBR-04-C-17_SED_000-001CM FS 9/8/2017 cm 0 1 2.39 0 U 21.5 (-) (-) 47.0 NS (-) (-) 64.9 32.7 2.43 Sand Clay/Silt/Wood Chips
PBR-04-C-17_SED_001-002CM FS 9/8/2017 cm 1 2 1.94 0 U 25.1 (-) (-) 60.5 NS (-) (-) 49.2 48.3 2.52 Sand Clay/Silt/Wood Chips
PBR-04-C-17_SED_002-003CM FS 9/8/2017 cm 2 3 1.49 0 U 15.4 (-) (-) 20.1 NS (-) (-) 53.3 44.6 2.09 Sand Clay/Silt
PBR-04-C-17_SED_003-004CM FS 9/8/2017 cm 3 4 1.4 0 U 14.9 (-) (-) 15.5 NS (-) (-) 55.4 42.2 2.41 Sand Clay/Silt
PBR-04-C-17_SED_004-005CM FS 9/8/2017 cm 4 5 2.12 0 U 9.2 (-) (-) 18.1 NS (-) (-) 54.2 42.8 2.99 Sand Clay/Silt
PBR-04-C-17_SED_005-006CM FS 9/8/2017 cm 5 6 1.85 0 U 18.3 (-) (-) 17.7 NS (-) (-) 57.7 40.5 1.8 Sand Clay/Silt
PBR-04-C-17_SED_006-007CM FS 9/8/2017 cm 6 7 1.81 0 U 17.5 (-) (-) 16.9 NS (-) (-) 44.3 52.6 3.15 Sand Clay/Silt
PBR-04-C-17_SED_007-008CM FS 9/8/2017 cm 7 8 2.14 0 U 18.8 (-) (-) 12.6 NS (-) (-) 47.2 50.9 1.89 Sand Clay/Silt
PBR-04-C-17_SED_008-009CM FS 9/8/2017 cm 8 9 1.65 0 U 13.3 (-) (-) 12.4 NS (-) (-) 43.5 53.4 3.07 Sand Clay/Silt
PBR-04-C-17_SED_009-010CM FS 9/8/2017 cm 9 10 2.04 0 U 14.5 (-) (-) 14.1 NS (-) (-) 50.0 47.4 2.61 Sand Clay/Silt
PBR-04-C-17_SED_010-011CM FS 9/8/2017 cm 10 11 1.73 0 U 15.7 (-) (-) 13.0 NS (-) (-) 51.7 45.8 2.54 Sand Clay/Silt
PBR-04-C-17_SED_011-012CM FS 9/8/2017 cm 11 12 1.9 0 U 16.1 (-) (-) 12.3 NS (-) (-) 53.7 44.0 2.26 Sand Clay/Silt
PBR-04-C-17_SED_012-013CM FS 9/8/2017 cm 12 13 1.75 0 U 15.5 (-) (-) 13.6 NS (-) (-) 43.5 53.5 3.04 Sand Clay/Silt
PBR-04-C-17_SED_013-014CM FS 9/8/2017 cm 13 14 2.17 0 U 24.6 (-) (-) 12.7 NS (-) (-) 49.7 47.5 2.81 Sand Clay/Silt
PBR-04-C-17_SED_014-015CM FS 9/8/2017 cm 14 15 2.26 J 0 U 18.8 (-) (-) 13.0 NS (-) (-) 67.1 31.4 1.47 Sand Clay/Silt
PBR-04-C-17_SED_015-016CM FS 9/8/2017 cm 15 16 1.8 0 U 18.5 (-) (-) 13.0 NS (-) (-) 66.9 30.6 2.56 Sand Clay/Silt
PBR-04-C-17_SED_016-017CM FS 9/8/2017 cm 16 17 2.02 0 U 20.1 (-) (-) 12.6 NS (-) (-) 65.5 32.6 1.89 Sand Clay/Silt
PBR-04-C-17_SED_017-018CM FS 9/8/2017 cm 17 18 2.41 0 U 9.6 (-) (-) 12.6 NS (-) (-) 71.8 26.3 1.96 Sand Clay/Silt
PBR-04-C-17_SED_018-019CM FS 9/8/2017 cm 18 19 3.2 0 U 19.6 (-) (-) 12.0 NS (-) (-) 65.0 33.1 2 Sand Clay/Silt
PBR-04-C-17_SED_019-020CM FS 9/8/2017 cm 19 20 2.3 0 U 3.1 (-) (-) 15.7 NS (-) (-) 72.6 25.6 1.83 Sand Clay/Silt
PBR-04-C-17_SED_020-022CM FS 9/8/2017 cm 20 22 3.23 0 U 19.3 (-) (-) 17.9 NS (-) (-) 73.9 24.4 1.7 Sand Clay/Silt
PBR-04-C-17_SED_022-024CM FS 9/8/2017 cm 22 24 2.09 0 U 17.4 (-) (-) 13.9 NS (-) (-) 72.6 25.1 2.38 Sand Clay/Silt
PBR-04-C-17_SED_024-026CM FS 9/8/2017 cm 24 26 2.51 0 U 16.9 (-) (-) 20.1 NS (-) (-) 56.3 39.4 4.32 Sand Clay/Silt
PBR-04-C-17_SED_026-028CM FS 9/8/2017 cm 26 28 2.38 0 U 13.9 (-) (-) 22.9 NS (-) (-) 82.6 16.5 0.9 Sand Clay/Silt
PBR-04-C-17_SED_028-030CM FS 9/8/2017 cm 28 30 2.28 0 U 16.6 (-) (-) 15.7 NS (-) (-) 77.0 21.3 1.67 Sand Clay/Silt
PBR-04-C-17_SED_030-032CM FS 9/8/2017 cm 30 32 2.55 0 U 17.4 (-) (-) 12.9 NS (-) (-) 78.6 19.9 1.48 Sand Clay/Silt
PBR-04-C-17_SED_032-034CM FS 9/8/2017 cm 32 34 2.07 0 U 16.2 (-) (-) 15.9 NS (-) (-) 55.3 41.7 3.02 Sand Clay/Silt
PBR-04-C-17_SED_034-036CM FS 9/8/2017 cm 34 36 2.24 0 U 18.7 (-) (-) 12.1 NS (-) (-) 77.4 21.3 1.3 Sand Clay/Silt
PBR-04-C-17_SED_036-038CM FS 9/8/2017 cm 36 38 4.31 0 U 17.5 (-) (-) 12.7 NS (-) (-) 85.0 14.0 0.99 Sand Clay/Silt
PBR-04-C-17_SED_038-040CM FS 9/8/2017 cm 38 40 3.05 0 U 14.8 (-) (-) 15.2 NS (-) (-) 82.5 16.1 1.38 Sand Clay/Silt
PBR-04-C-17_SED_040-045CM FS 9/8/2017 cm 40 45 2.23 0 U 15.0 (-) (-) 14.0 NS (-) (-) 88.3 10.9 0.84 Sand Clay/Silt
PBR-04-C-17_SED_045-050CM FS 9/8/2017 cm 45 50 3.38 0 U 14.6 (-) (-) 9.5 NS (-) (-) 85.2 14.1 0.69 Sand Clay/Silt/Gravel
PBR-04-C-17_SED_050-055CM FS 9/8/2017 cm 50 55 2.3 0 U 13.7 (-) (-) 19.0 NS (-) (-) 69.4 28.7 1.9 Sand Clay/Silt/Gravel
PBR-04-C-17_SED_055-060CM FS 9/8/2017 cm 55 60 1.71 0 U 17.9 (-) (-) 17.5 NS (-) (-) 59.3 38.0 2.76 Sand Clay/Silt/Gravel
PBR-04-C-17_SED_060-065CM FS 9/8/2017 cm 60 65 2.32 0 U 16.2 (-) (-) 16.9 NS (-) (-) 73.7 24.8 1.48 Clay/Silt
PBR-04-C-17_SED_065-070CM FS 9/8/2017 cm 65 70 2.48 0 U 13.7 (-) (-) 14.5 NS (-) (-) 82.6 16.0 1.39 Clay/Silt
PBR-04-C-17_SED_070-075CM FS 9/8/2017 cm 70 75 2.86 0 U 16.0 (-) (-) 19.5 NS (-) (-) 90.6 9.0 0.39 Sand Clay/Silt
PBR-04-C-17_SED_075-080CM FS 9/8/2017 cm 75 80 3.62 0 U 16.6 (-) (-) 15.0 NS (-) (-) 68.5 29.4 2.11 Sand Clay/Silt
PBR-10-A-17_SED_000-001CM FS 9/6/2017 cm 0 1 983 10.0 149 (-) (-) 8.88 NS (-) (-) 14.2 77.7 8.13 Clay/Silt
PBR-10-A-17_SED_001-002CM FS 9/6/2017 cm 1 2 740 8.69 99.1 (-) (-) 5.70 NS (-) (-) 17.6 74.5 7.94 Clay/Silt
PBR-10-A-17_SED_002-003CM FS 9/6/2017 cm 2 3 840 9.88 95.8 (-) (-) 4.92 NS (-) (-) 24.7 68.6 6.7 Clay/Silt
PBR-10-A-17_SED_003-004CM FS 9/6/2017 cm 3 4 945 11.1 81.4 (-) (-) 5.30 NS (-) (-) 20.8 71.8 7.47 Clay/Silt
PBR-10-A-17_SED_004-005CM FS 9/6/2017 cm 4 5 939 13.6 91.2 (-) (-) 6.18 NS (-) (-) 21.1 70.0 8.95 Clay/Silt
PBR-10-A-17_SED_005-006CM FS 9/6/2017 cm 5 6 860 11.2 79.5 (-) (-) 5.91 NS (-) (-) 20.6 69.7 9.72 Clay/Silt
PBR-10-A-17_SED_006-007CM FS 9/6/2017 cm 6 7 844 12.9 73.1 (-) (-) 5.17 NS (-) (-) 25.8 66.5 7.68 Clay/Silt
PBR-10-A-17_SED_007-008CM FS 9/6/2017 cm 7 8 759 13.4 76.1 (-) (-) 3.52 NS (-) (-) 22.9 71.0 6.1 Clay/Silt
PBR-10-A-17_SED_008-009CM FS 9/6/2017 cm 8 9 941 10.1 52.0 (-) (-) 6.06 NS (-) (-) 28.6 65.7 5.72 Clay/Silt
PBR-10-A-17_SED_009-010CM FS 9/6/2017 cm 9 10 1,170 11.2 80.6 (-) (-) 5.67 NS (-) (-) 19.2 74.2 6.63 Clay/Silt
PBR-10-A-17_SED_010-011CM FS 9/6/2017 cm 10 11 996 12.9 73.0 (-) (-) 3.80 NS (-) (-) 14.2 77.1 8.68 Clay/Silt
PBR-10-A-17_SED_011-012CM FS 9/6/2017 cm 11 12 1,170 13.1 65.0 (-) (-) 6.66 NS (-) (-) 19.2 72.2 8.59 Clay/Silt
PBR-10-A-17_SED_012-013CM FS 9/6/2017 cm 12 13 1,260 12.3 76.7 (-) (-) 5.62 NS (-) (-) 12.4 79.8 7.75 Clay/Silt
PBR-10-A-17_SED_013-014CM FS 9/6/2017 cm 13 14 1,170 12.8 76.1 (-) (-) 6.60 NS (-) (-) 21.2 72.4 6.44 Clay/Silt
PBR-10-A-17_SED_014-015CM FS 9/6/2017 cm 14 15 1,140 12.6 72.3 (-) (-) 6.52 NS (-) (-) 18.2 74.7 7.12 Clay/Silt
PBR-10-A-17_SED_015-016CM FS 9/6/2017 cm 15 16 1,070 15.9 84.8 (-) (-) 5.77 NS (-) (-) 17.7 74.9 7.34 Clay/Silt
PBR-10-A-17_SED_016-017CM FS 9/6/2017 cm 16 17 1,130 14.1 74.1 (-) (-) 8.42 NS (-) (-) 16.4 77.0 6.64 Clay/Silt
PBR-10-A-17_SED_017-018CM FS 9/6/2017 cm 17 18 1,020 14.6 56.8 (-) (-) 4.55 NS (-) (-) 19.8 73.6 6.56 Clay/Silt
PBR-10-A-17_SED_018-019CM FS 9/6/2017 cm 18 19 1,260 14.3 74.1 (-) (-) 5.50 NS (-) (-) 20.8 73.4 5.83 Clay/Silt
PBR-10-A-17_SED_019-020CM FS 9/6/2017 cm 19 20 1,310 13.3 58.8 (-) (-) 5.34 NS (-) (-) 27.7 66.8 5.49 Clay/Silt
PBR-10-A-17_SED_020-022CM FS 9/6/2017 cm 20 22 2,040 14.3 47.4 (-) (-) 8.17 NS (-) (-) 23.2 69.3 7.5 Clay/Silt
PBR-10-A-17_SED_022-024CM FS 9/6/2017 cm 22 24 2,060 17.0 67.0 (-) (-) 9.66 NS (-) (-) 24.6 67.8 7.67 Clay/Silt
PBR-10-A-17_SED_024-026CM FS 9/6/2017 cm 24 26 1,680 16.7 68.7 (-) (-) 8.96 NS (-) (-) 19.5 73.5 7.09 Clay/Silt
PBR-10-A-17_SED_026-028CM FS 9/6/2017 cm 26 28 1,520 24.0 73.3 (-) (-) 7.62 NS (-) (-) 12.1 79.7 8.21 Clay/Silt
PBR-10-A-17_SED_028-030CM FS 9/6/2017 cm 28 30 2,040 19.4 67.0 (-) (-) 8.25 NS (-) (-) 11.8 79.0 9.24 Clay/Silt
PBR-10-A-17_SED_030-032CM FS 9/6/2017 cm 30 32 3,270 16.8 67.7 (-) (-) 12.5 NS (-) (-) 12.4 75.7 11.9 Clay/Silt
PBR-10-A-17_SED_032-034CM FS 9/6/2017 cm 32 34 2,110 18.8 70.8 (-) (-) 10.3 NS (-) (-) 10.4 79.2 10.4 Clay/Silt
PBR-10-A-17_SED_034-036CM FS 9/6/2017 cm 34 36 1,150 14.7 39.0 (-) (-) 2.87 NS (-) (-) 31.2 63.2 5.68 Clay/Silt Gravel
PBR-10-A-17_SED_036-038CM FS 9/6/2017 cm 36 38 1,730 25.8 43.8 (-) (-) 6.38 NS (-) (-) 27.8 66.4 5.76 Clay/Silt Gravel
PBR-10-A-17_SED_038-040CM FS 9/6/2017 cm 38 40 728 20.0 25.3 (-) (-) 1.80 NS (-) (-) 47.8 48.3 3.94 Clay/Silt Gravel
PBR-10-A-17_SED_040-045CM FS 9/6/2017 cm 40 45 699 7.89 32.7 (-) (-) 5.14 NS (-) (-) 61.9 35.4 2.66 Clay/Silt/Sand Gravel
PBR-10-A-17_SED_045-050CM FS 9/6/2017 cm 45 50 628 0 U 38.6 (-) (-) 5.73 NS (-) (-) 28.6 64.2 7.25 Clay/Silt/Sand
PBR-10-A-17_SED_050-051CM FS 9/6/2017 cm 50 51 (-) 0 U 32.4 (-) (-) 9.69 NS (-) (-) 27.6 64.3 8.1
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PBR-16-C-17_SED_000-001CM FS 11/28/2017 cm 0 1 1,070 4.23 55.6 (-) (-) 5.54 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_001-002CM FS 11/28/2017 cm 1 2 688 5.27 34.5 (-) (-) 5.48 NS (-) (-) NS NS NS Clay/Silt/Sand Gravel

PBR-16-C-17_SED_002-003CM FS 11/28/2017 cm 2 3 1,340 7.75 46.9 (-) (-) 5.06 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_003-004CM FS 11/28/2017 cm 3 4 8,390 19.9 48.2 (-) (-) 11.4 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_004-005CM FS 11/28/2017 cm 4 5 11,100 32.6 49.6 (-) (-) 21.6 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_005-006CM FS 11/28/2017 cm 5 6 25,200 37.7 33.6 (-) (-) 26.3 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_006-007CM FS 11/28/2017 cm 6 7 100,200 39.9 44.9 (-) (-) 23.0 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_007-008CM FS 11/28/2017 cm 7 8 66,000 31.8 43.4 (-) (-) 21.9 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_008-009CM FS 11/28/2017 cm 8 9 22,600 38.3 36.5 (-) (-) 19.3 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_009-010CM FS 11/28/2017 cm 9 10 7,580 46.1 30.2 (-) (-) 19.8 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_010-011CM FS 11/28/2017 cm 10 11 4,120 67.8 42.7 (-) (-) 23.2 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_011-012CM FS 11/28/2017 cm 11 12 2,690 48.1 34.3 (-) (-) 19.5 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_012-013CM FS 11/28/2017 cm 12 13 1,340 17.6 33.6 (-) (-) 17.5 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_013-014CM FS 11/28/2017 cm 13 14 905 10.9 31.9 (-) (-) 20.6 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_014-015CM FS 11/28/2017 cm 14 15 658 0 U 41.2 (-) (-) 20.4 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_015-016CM FS 11/28/2017 cm 15 16 598 61.7 33.8 (-) (-) 24.0 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_016-017CM FS 11/28/2017 cm 16 17 563 0 U 28.7 (-) (-) 20.8 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_017-018CM FS 11/28/2017 cm 17 18 503 0 U 27.3 (-) (-) 15.4 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_018-019CM FS 11/28/2017 cm 18 19 424 0 U 31.2 (-) (-) 9.92 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_019-020CM FS 11/28/2017 cm 19 20 367 0 U 27.1 (-) (-) 5.11 NS (-) (-) NS NS NS Gravel/Wood Chips Clay/Silt

PBR-16-C-17_SED_020-022CM FS 11/28/2017 cm 20 22 345 0 U 20.4 (-) (-) 6.91 NS (-) (-) NS NS NS Gravel/Wood Chips Clay/Silt

PBR-16-C-17_SED_022-024CM FS 11/28/2017 cm 22 24 279 0 U 12.3 (-) (-) 8.27 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_024-026CM FS 11/28/2017 cm 24 26 265 0 U 22.1 (-) (-) 9.68 NS (-) (-) NS NS NS Clay/Silt
PBR-16-C-17_SED_026-028CM FS 11/28/2017 cm 26 28 373 0 U 25.0 (-) (-) 6.92 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_028-030CM FS 11/28/2017 cm 28 30 108 0 U 28.9 (-) (-) 14.1 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_030-032CM FS 11/28/2017 cm 30 32 89.9 0 U 20.7 (-) (-) 8.68 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_032-034CM FS 11/28/2017 cm 32 34 61.3 0 U 18.7 (-) (-) 6.17 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_034-036CM FS 11/28/2017 cm 34 36 71.8 0 U 34.5 (-) (-) 8.97 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_036-038CM FS 11/28/2017 cm 36 38 78.8 0 U 21.3 (-) (-) 15.6 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_038-040CM FS 11/28/2017 cm 38 40 63.7 0 U 19.4 (-) (-) 7.75 NS (-) (-) NS NS NS Not Recorded Not Recorded

PBR-16-C-17_SED_040-045CM FS 11/28/2017 cm 40 45 59.8 0 U 24.8 (-) (-) 5.95 NS (-) (-) NS NS NS Sand/Clay/Silt
PBR-16-C-17_SED_045-050CM FS 11/28/2017 cm 45 50 40.3 0 U 16.3 (-) (-) 5.92 NS (-) (-) NS NS NS Sand/Clay/Silt
PBR-16-C-17_SED_050-055CM FS 11/28/2017 cm 50 55 17.4 0 U 22.6 (-) (-) 5.94 NS (-) (-) NS NS NS Sand/Clay/Silt Gravel

PBR-16-C-17_SED_055-057CM FS 11/28/2017 cm 55 57 10.3 0 U 22.7 (-) (-) 5.78 NS (-) (-) NS NS NS Sand/Clay/Silt Gravel
PBR-18-E-17_SED_000-001CM FS 9/26/2017 cm 0 1 854 10.915 (-) 219.41 (-) (-) NS 32.4 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_001-002CM FS 9/26/2017 cm 1 2 841 6.882 (-) 209.42 7.25 (-) NS 33 J 29 J NS NS NS Clay/Silt
PBR-18-E-17_SED_002-003CM FS 9/26/2017 cm 2 3 858 9.25 (-) 205.72 7.38 (-) NS 34.3 J 38.2 NS NS NS Clay/Silt
PBR-18-E-17_SED_003-004CM FS 9/26/2017 cm 3 4 1,020 10.101 (-) 203.13 (-) (-) NS 33.6 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_004-005CM FS 9/26/2017 cm 4 5 983 12.173 (-) 184.63 (-) (-) NS 35.5 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_005-006CM FS 9/26/2017 cm 5 6 915 13.69 (-) 205.35 (-) (-) NS 34.5 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_006-007CM FS 9/26/2017 cm 6 7 863 10.841 (-) 218.67 (-) (-) NS 33.3 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_007-008CM FS 9/26/2017 cm 7 8 999 13.431 (-) 163.17 (-) (-) NS 33 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_008-009CM FS 9/26/2017 cm 8 9 1,050 10.915 (-) 229.77 9.04 (-) NS 30.5 J 21.9 NS NS NS Clay/Silt
PBR-18-E-17_SED_009-010CM FS 9/26/2017 cm 9 10 970 13.468 (-) 221.63 (-) (-) NS 31.7 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_010-011CM FS 9/26/2017 cm 10 11 1,170 11.655 (-) 215.71 9.76 (-) NS 31.5 J 29.1 NS NS NS Clay/Silt
PBR-18-E-17_SED_011-012CM FS 9/26/2017 cm 11 12 1,120 7.4 (-) 204.24 (-) (-) NS 32 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_012-013CM FS 9/26/2017 cm 12 13 652 9.324 (-) 150.59 (-) (-) NS 41.5 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_013-014CM FS 9/26/2017 cm 13 14 859 14.393 (-) 156.88 (-) (-) NS 36.3 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_014-015CM FS 9/26/2017 cm 14 15 821 9.99 (-) 182.78 7.54 (-) NS 38.3 J 37.1 NS NS NS Clay/Silt
PBR-18-E-17_SED_015-016CM FS 9/26/2017 cm 15 16 881 12.839 (-) 182.04 (-) (-) NS 38.8 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_016-017CM FS 9/26/2017 cm 16 17 1,020 21.682 (-) 209.05 (-) (-) NS 35.2 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_017-018CM FS 9/26/2017 cm 17 18 1,090 12.025 (-) 212.75 (-) (-) NS 35 J (-) NS NS NS Clay/Silt
PBR-18-E-17_SED_018-019CM FS 9/26/2017 cm 18 19 1,020 11.729 (-) 198.69 8.84 (-) NS 36 J 32.4 NS NS NS Clay/Silt
PBR-18-E-17_SED_019-020CM FS 9/26/2017 cm 19 20 1,180 9.213 (-) 167.98 8.39 (-) NS 36.9 J 37.7 NS NS NS Clay/Silt
PBR-18-E-17_SED_020-022CM FS 9/26/2017 cm 20 22 1,350 15.429 (-) 130.98 8.11 (-) NS 39.8 J 35.8 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_022-024CM FS 9/26/2017 cm 22 24 1,560 18.426 (-) 133.57 8.69 (-) NS 36.6 J 37.5 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_024-026CM FS 9/26/2017 cm 24 26 1,490 15.207 (-) 125.8 9.19 (-) NS 37.8 J 13.2 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_026-028CM FS 9/26/2017 cm 26 28 1,760 18.019 (-) 122.1 9.24 (-) NS 36.6 J 33.3 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_028-030CM FS 9/26/2017 cm 28 30 1,890 21.608 (-) 105.08 8.96 (-) NS 37.2 J 36.7 J NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_030-032CM FS 9/26/2017 cm 30 32 2,240 18.907 (-) 108.04 9.53 (-) NS 35.4 J 34.9 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_032-034CM FS 9/26/2017 cm 32 34 1,990 15.503 (-) 84.36 8.97 (-) NS 35.9 J 35.1 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_034-036CM FS 9/26/2017 cm 34 36 2,880 15.91 (-) 93.24 12.6 (-) NS 31 J 32.4 NS NS NS Clay/Silt Sand

PBR-18-E-17_SED_036-038CM FS 9/26/2017 cm 36 38 2,800 19.425 (-) 76.22 10.6 (-) NS 36.3 J 37 NS NS NS Clay/Silt Sand/Gravel

PBR-18-E-17_SED_038-040CM FS 9/26/2017 cm 38 40 2,200 11.359 (-) 65.86 9.51 (-) NS 38.8 J 39.3 NS NS NS Clay/Silt Sand/Gravel

PBR-18-E-17_SED_040-045CM FS 9/26/2017 cm 40 45 1,440 3.7 UI (-) 45.51 10.3 (-) NS 45.1 J 45 NS NS NS Clay/Silt Sand/Gravel

PBR-18-E-17_SED_045-050CM FS 9/26/2017 cm 45 50 2,270 10.212 (-) 38.48 10.1 (-) NS 46.7 J 40 NS NS NS Clay/Silt Sand/Gravel

PBR-18-E-17_SED_050-055CM FS 9/26/2017 cm 50 55 951 3.7 U (-) 30.192 9.86 (-) NS 39.4 J 13.2 NS NS NS Clay/Silt Sand/Gravel

PBR-18-E-17_SED_055-060CM FS 9/26/2017 cm 55 60 440 3.7 U (-) 26.27 8.65 (-) NS 43.8 J 47.3 NS NS NS Clay/Silt Sand/Gravel

PBR-18-I-17_SED_00-01 FS 10/20/2017 ft 0 0.1 698 (-) (-) (-) 6.68 (-) 17.6 36.9 J 27.6 NS NS NS Clay/Silt
PBR-18-I-17_SED_01-03 FS 10/20/2017 ft 0.1 0.3 763 (-) (-) (-) 6.15 (-) 16.0 36.8 J 33.6 NS NS NS Clay/Silt
PBR-18-I-17_SED_03-05 FS 10/20/2017 ft 0.3 0.5 852 (-) (-) (-) 6.54 (-) 15.9 37.1 J 38.7 NS NS NS Clay/Silt
PBR-18-I-17_SED_05-07 FS 10/20/2017 ft 0.5 0.7 854 (-) (-) (-) 6.82 (-) 16.5 40.1 J 38.5 NS NS NS Clay/Silt

PBR-18-I

Marsh Platform Sediment

PBR-18-E

Marsh Soil

Consolidated

Unconsolidated

Intertidal Sediment

Intertidal Sediment

PBR-16-C

Orrington

Project No. 3616166052 2 of 40
September 2018



US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
PBR-19-A-17_SED_000-001CM FS 8/17/2017 cm 0 1 1,164 9.52 110 (-) (-) 9.35 NS (-) (-) 10.1 80.1 9.81 Clay/Silt
PBR-19-A-17_SED_001-002CM FS 8/17/2017 cm 1 2 1,210 7.39 127 (-) (-) 6.2 NS (-) (-) 9.64 79.9 10.4 Clay/Silt
PBR-19-A-17_SED_002-003CM FS 8/17/2017 cm 2 3 1,148 10.5 115 (-) (-) 6.31 NS (-) (-) 14.6 77.2 8.14 Clay/Silt
PBR-19-A-17_SED_003-004CM FS 8/17/2017 cm 3 4 1,442 3.91 103 (-) (-) 13.1 NS (-) (-) 20.1 73.2 6.69 Clay/Silt
PBR-19-A-17_SED_004-005CM FS 8/17/2017 cm 4 5 993 5.60 70.0 (-) (-) 10.0 NS (-) (-) 29.8 66.1 4.16 Clay/Silt
PBR-19-A-17_SED_005-006CM FS 8/17/2017 cm 5 6 1,325 9.32 64.7 (-) (-) 8.1 NS (-) (-) 40.6 55.3 4.16 Clay/Silt
PBR-19-A-17_SED_006-007CM FS 8/17/2017 cm 6 7 1,961 9.99 109 (-) (-) 11.2 NS (-) (-) 19.3 73.5 7.24 Clay/Silt
PBR-19-A-17_SED_007-008CM FS 8/17/2017 cm 7 8 1,582 10.3 72.9 (-) (-) 12.2 NS (-) (-) 18.8 74.2 7.07 Clay/Silt
PBR-19-A-17_SED_008-009CM FS 8/17/2017 cm 8 9 1,732 14.8 74.8 (-) (-) 6.58 NS (-) (-) 7.23 83.8 8.94 Clay/Silt
PBR-19-A-17_SED_009-010CM FS 8/17/2017 cm 9 10 1,959 15.1 73.5 (-) (-) 12.9 NS (-) (-) 13.7 77.6 8.72 Clay/Silt
PBR-19-A-17_SED_010-011CM FS 8/17/2017 cm 10 11 1,631 11.3 61.4 (-) (-) 9.24 NS (-) (-) 11.1 81.6 7.29 Clay/Silt
PBR-19-A-17_SED_011-012CM FS 8/17/2017 cm 11 12 1,956 15.4 69.9 (-) (-) 9.48 NS (-) (-) 11.4 80.1 8.51 Clay/Silt
PBR-19-A-17_SED_012-013CM FS 8/17/2017 cm 12 13 1,916 13.6 68.8 (-) (-) 10.1 NS (-) (-) 5.08 87.4 7.53 Clay/Silt
PBR-19-A-17_SED_013-014CM FS 8/17/2017 cm 13 14 1,847 11.6 66.8 (-) (-) 10.9 NS (-) (-) 10.3 80.9 8.73 Clay/Silt
PBR-19-A-17_SED_014-015CM FS 8/17/2017 cm 14 15 2,189 12.6 70.0 (-) (-) 11.9 NS (-) (-) 13.9 80.6 5.59 Clay/Silt
PBR-19-A-17_SED_015-016CM FS 8/17/2017 cm 15 16 2,131 13.7 68.6 (-) (-) 12.3 NS (-) (-) 13.9 76.8 9.32 Clay/Silt
PBR-19-A-17_SED_016-017CM FS 8/17/2017 cm 16 17 2,437 8.65 76.4 (-) (-) 13.9 NS (-) (-) 16.0 74.9 9.1 Clay/Silt
PBR-19-A-17_SED_017-018CM FS 8/17/2017 cm 17 18 2,682 15.9 69.6 (-) (-) 10.1 NS (-) (-) 10.0 81.3 8.7 Clay/Silt
PBR-19-A-17_SED_018-019CM FS 8/17/2017 cm 18 19 2,533 10.0 63.5 (-) (-) 12.7 NS (-) (-) 14.4 78.2 7.48 Clay/Silt
PBR-19-A-17_SED_019-020CM FS 8/17/2017 cm 19 20 2,522 13.3 86.5 (-) (-) 14.3 NS (-) (-) 7.75 85.7 6.6 Clay/Silt
PBR-19-A-17_SED_020-022CM FS 8/17/2017 cm 20 22 2,310 12.0 68.2 (-) (-) 12 NS (-) (-) 5.73 87.4 6.84 Clay/Silt
PBR-19-A-17_SED_022-024CM FS 8/17/2017 cm 22 24 2,040 16.0 81.8 (-) (-) 4.25 NS (-) (-) 7.76 83.6 8.69 Clay/Silt
PBR-19-A-17_SED_024-026CM FS 8/17/2017 cm 24 26 1,920 14.7 69.7 (-) (-) 9.27 NS (-) (-) 6.44 85.5 8.07 Clay/Silt
PBR-19-A-17_SED_026-028CM FS 8/17/2017 cm 26 28 2,170 8.25 81.6 (-) (-) 11.2 NS (-) (-) 5.03 87.1 7.86 Clay/Silt
PBR-19-A-17_SED_028-030CM FS 8/17/2017 cm 28 30 1,790 8.17 43.3 (-) (-) 4.43 NS (-) (-) 18.4 72.1 9.53 Sand Gravel

PBR-19-A-17_SED_030-032CM FS 8/17/2017 cm 30 32 1,300 1.33 45.7 (-) (-) 9.51 NS (-) (-) 19.2 72.5 8.27 Clay/Silt Sand

PBR-19-A-17_SED_032-034CM FS 8/17/2017 cm 32 34 366 6.62 14.0 (-) (-) 3.71 NS (-) (-) 12.9 77.6 9.54 Clay/Silt Sand

PBR-19-A-17_SED_034-036CM FS 8/17/2017 cm 34 36 144 0.291 10.1 (-) (-) 3.57 NS (-) (-) 11.4 83.9 4.7 Clay/Silt Sand

PBR-19-A-17_SED_036-038CM FS 8/17/2017 cm 36 38 46.5 0.18701 10.6 (-) (-) 2.74 NS (-) (-) 19.0 73.3 7.69 Clay/Silt Gravel

PBR-19-A-17_SED_038-040CM FS 8/17/2017 cm 38 40 130 0.357 12.5 (-) (-) 4.62 NS (-) (-) 8.46 80.5 11.1 Clay/Silt Gravel

PBR-19-A-17_SED_040-045CM FS 8/17/2017 cm 40 45 176 0.609 14.1 (-) (-) 4.1 NS (-) (-) 9.1 78.7 12.2 Clay/Silt Gravel

PBR-19-A-17_SED_045-050CM FS 8/17/2017 cm 45 50 69.8 1.74 11.8 (-) (-) 3.47 NS (-) (-) 6.73 84.3 8.96 Clay/Silt
PBR-19-A-17_SED_050-055CM FS 8/17/2017 cm 50 55 101 0 13.8 (-) (-) 3.55 NS (-) (-) 7.81 81.2 11.0 Clay/Silt
PBR-19-A-17_SED_055-059CM FS 8/17/2017 cm 55 59 74.3 0 11.6 (-) (-) 3.67 NS (-) (-) 17.0 76.4 6.67 Clay/Silt
PBR-20-E-17_SED_000-001CM FS 9/26/2017 cm 0 1 1,070 12.4 20.7 (-) 4.83 (-) NS 53.7 J 55.3 25.4 68.5 6.18 Clay/Silt
PBR-20-E-17_SED_001-002CM FS 9/26/2017 cm 1 2 1,290 34.7 35.8 (-) 5.63 (-) NS 50.2 J 51.5 28.6 65.3 6.03 Clay/Silt
PBR-20-E-17_SED_002-003CM FS 9/26/2017 cm 2 3 1,200 11.5 26.0 (-) 5.09 (-) NS 53.6 J 36.4 NS NS NS Clay/Silt
PBR-20-E-17_SED_003-004CM FS 9/26/2017 cm 3 4 1,130 10.8 20.8 (-) 4.23 (-) NS 56.6 J 55.6 NS NS NS Clay/Silt
PBR-20-E-17_SED_004-005CM FS 9/26/2017 cm 4 5 941 8.43 16.9 (-) 6.11 (-) NS 58 J 23.7 25.5 70.1 4.41 Clay/Silt
PBR-20-E-17_SED_005-006CM FS 9/26/2017 cm 5 6 1,230 8.06 14.0 (-) (-) (-) NS 53.5 J (-) NS NS NS Clay/Silt
PBR-20-E-17_SED_006-007CM FS 9/26/2017 cm 6 7 571 4.77 12.1 (-) 4.46 (-) NS 65.6 J 59.6 20.6 72.7 6.77 Clay/Silt Sand

PBR-20-E-17_SED_007-008CM FS 9/26/2017 cm 7 8 212 0.905 7.88 (-) (-) (-) NS 60.2 J (-) NS NS NS Clay/Silt
PBR-20-E-17_SED_008-009CM FS 9/26/2017 cm 8 9 101 0 U 4.99 (-) 3.42 (-) NS 60.6 J 59.8 16.8 78.0 5.21 Clay/Silt
PBR-20-E-17_SED_009-010CM FS 9/26/2017 cm 9 10 65.8 1.34 5.79 (-) 2.74 (-) NS 61.2 J 40 NS NS NS Clay/Silt Sand

PBR-20-E-17_SED_010-011CM FS 9/26/2017 cm 10 11 44.4 0.348 5.73 (-) (-) (-) NS 60.8 J (-) NS NS NS Clay/Silt
PBR-20-E-17_SED_011-012CM FS 9/26/2017 cm 11 12 39.5 0 U 5.14 (-) 2.84 (-) NS 60.4 J 60.2 14.8 79.8 5.47 Clay/Silt
PBR-20-E-17_SED_012-013CM FS 9/26/2017 cm 12 13 35.6 0.130 6.80 (-) 2.80 (-) NS 60.6 J 60.4 NS NS NS Clay/Silt
PBR-20-E-17_SED_013-014CM FS 9/26/2017 cm 13 14 43.4 0 U 7.15 (-) 3.58 (-) NS 57.3 J 38.2 12.9 81.6 5.5 Clay/Silt
PBR-20-E-17_SED_014-015CM FS 9/26/2017 cm 14 15 53 0.444 6.16 (-) (-) (-) NS 51.6 J (-) NS NS NS Clay/Silt Wood Chips

PBR-20-E-17_SED_015-016CM FS 9/26/2017 cm 15 16 52 0 U 8.41 (-) (-) (-) NS 50.1 J (-) NS NS NS Clay/Silt Wood Chips

PBR-20-E-17_SED_016-017CM FS 9/26/2017 cm 16 17 47.7 1.65 5.80 (-) 5.69 (-) NS 50.8 J 36.5 NS NS NS Clay/Silt Wood Chips

PBR-20-E-17_SED_017-018CM FS 9/26/2017 cm 17 18 65.2 2.97 5.54 (-) 3.48 (-) NS 56 J 53.9 29.2 65.5 5.37 Clay/Silt
PBR-20-E-17_SED_018-019CM FS 9/26/2017 cm 18 19 33.5 1.06 5.78 (-) 2.93 (-) NS 59.8 J 56.2 NS NS NS Clay/Silt Wood Chips

PBR-20-E-17_SED_019-020CM FS 9/26/2017 cm 19 20 32.8 0 U 7.89 (-) (-) (-) NS 60 J (-) NS NS NS Clay/Silt
PBR-20-E-17_SED_020-022CM FS 9/26/2017 cm 20 22 30.1 0.76296 7.88 (-) 2.25 (-) NS 62 J 63.1 11.2 81.8 7.02 Clay/Silt
PBR-20-E-17_SED_022-024CM FS 9/26/2017 cm 22 24 24.8 0.960 6.49 (-) 3.00 (-) NS 63.8 J 61.5 NS NS NS Clay/Silt
PBR-20-E-17_SED_024-026CM FS 9/26/2017 cm 24 26 28.5 0 U 5.61 (-) 3.39 (-) NS 57 J 54.4 19.2 74.6 6.28 Clay/Silt Wood Chips

PBR-20-E-17_SED_026-028CM FS 9/26/2017 cm 26 28 24.5 0 U 7.09 (-) 3.04 (-) NS 61.6 J 60.6 NS NS NS Clay/Silt Wood Chips

PBR-20-E-17_SED_028-030CM FS 9/26/2017 cm 28 30 23.8 1.42 4.54 (-) 2.70 (-) NS 60.5 J 60.8 NS NS NS Clay/Silt Wood Chips

PBR-20-E-17_SED_030-032CM FS 9/26/2017 cm 30 32 23.2 0 U 5.20 (-) 2.15 (-) NS 65.1 J 60.3 NS NS NS Clay/Silt
PBR-20-E-17_SED_032-034CM FS 9/26/2017 cm 32 34 22.6 0.105 5.87 (-) 2.72 (-) NS 65.7 J 64.2 NS NS NS Clay/Silt
PBR-20-E-17_SED_034-036CM FS 9/26/2017 cm 34 36 22.6 2.59 6.72 (-) 1.41 (-) NS 65.9 J 51.8 NS NS NS Clay/Silt
PBR-20-E-17_SED_036-038CM FS 9/26/2017 cm 36 38 30.2 0 U 8.76 (-) 2.75 (-) NS 62.3 J 47.8 NS NS NS Clay/Silt
PBR-20-E-17_SED_038-040CM FS 9/26/2017 cm 38 40 114 0 U 5.29 (-) 3.19 (-) NS 57.2 J 57.4 NS NS NS Clay/Silt
PBR-20-E-17_SED_040-045CM FS 9/26/2017 cm 40 45 28.3 0 U 6.58 (-) 2.89 (-) NS 59.9 J 60.2 15.4 76.9 7.65 Clay/Silt
PBR-20-E-17_SED_045-050CM FS 9/26/2017 cm 45 50 23.6 1.04 4.89 (-) 2.26 (-) NS 62.5 J 63.8 NS NS NS Clay/Silt

PBR-20-G-17_SED_00-01 FS 10/23/2017 ft 0 0.1 380 (-) (-) (-) 2.74 (-) 7.19 55.2 J 45.4 NS NS NS Clay/Silt
PBR-20-G-17_SED_01-03 FS 10/23/2017 ft 0.1 0.3 353 (-) (-) (-) 1.99 (-) 5.81 60.1 J 50 NS NS NS Clay/Silt
PBR-20-G-17_SED_03-05 FS 10/23/2017 ft 0.3 0.5 509 (-) (-) (-) 2.71 (-) 6.59 56.9 J 48.1 NS NS NS Clay/Silt

PBR-20-G

PBR-20-E

PBR-19-AConsolidated

Consolidated

Unconsolidated

Intertidal Sediment

Subtidal Sediment

Subtidal Sediment
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology
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(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
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Code
FF-MU7-GC-1-B-17_SED_000-001CM FS 10/18/2017 cm 0 1 349 3.72 J 37.8 (-) 4.595 (-) NS 51.1 J 49.3 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_001-002CM FS 10/18/2017 cm 1 2 84.7 1.59 J 10.9 (-) (-) (-) NS 71 J (-) NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_002-003CM FS 10/18/2017 cm 2 3 53.7 -1.53 U 11.7 (-) (-) (-) NS 75.9 J (-) NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_003-004CM FS 10/18/2017 cm 3 4 41.6 1.14 U 12.2 (-) 1.15 (-) NS 79.9 J 77.3 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_004-005CM FS 10/18/2017 cm 4 5 25 0.54 U 6.69 (-) 0.798 (-) NS 83.2 J 83.6 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_005-006CM FS 10/18/2017 cm 5 6 25.2 -2.96 U 8.46 (-) 1.05 J (-) NS 83.5 J 79.4 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_006-007CM FS 10/18/2017 cm 6 7 19 -0.22 U 12.3 (-) 0.970 (-) NS 82 J (-) NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_007-008CM FS 10/18/2017 cm 7 8 18.8 -1.32 U 8.61 (-) 1.06 (-) NS 79.1 J 81.2 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_008-009CM FS 10/18/2017 cm 8 9 20 0.45 U 8.29 (-) 1.18 (-) NS 81.1 J 81.4 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_009-010CM FS 10/18/2017 cm 9 10 14.7 -0.19 U 9.05 (-) 1.09 (-) NS 83.1 J 81.2 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_010-011CM FS 10/18/2017 cm 10 11 19 -0.73 U 7.7 (-) 1 (-) NS 82.4 J 84 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_011-012CM FS 10/18/2017 cm 11 12 22.8 0.32 U 8.06 (-) 1.1 (-) NS 82.4 J 81.2 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_012-013CM FS 10/18/2017 cm 12 13 25 -1.29 U 12.6 (-) 1.25 (-) NS 78.3 J 77.6 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_013-014CM FS 10/18/2017 cm 13 14 21.3 1.04 U 9.72 (-) 1.15 (-) NS 82.1 J 80.2 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_014-015CM FS 10/18/2017 cm 14 15 18.5 -1.58 U 7.44 (-) 1.43 (-) NS 77.6 J 78.6 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_015-016CM FS 10/18/2017 cm 15 16 20.6 -1.09 U 9.72 (-) 1.43 (-) NS 75.8 J (-) NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_016-017CM FS 10/18/2017 cm 16 17 18.8 -0.52 U 13.6 (-) 1.29 (-) NS 76 J 78.6 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_017-018CM FS 10/18/2017 cm 17 18 20.7 -0.2 U 11.0 (-) 1.16 (-) NS 75 J 75.8 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_018-019CM FS 10/18/2017 cm 18 19 17.9 0.51 U 11.7 (-) 1.62 (-) NS 74.4 J 73.2 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_019-020CM FS 10/18/2017 cm 19 20 17.6 -0.8 U 9.39 (-) 1.78 (-) NS 70.9 J 69.7 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_020-022CM FS 10/18/2017 cm 20 22 17.9 1.99 U 10.9 (-) 1.52 (-) NS 69.9 J 69.6 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_022-024CM FS 10/18/2017 cm 22 24 19.6 0.79 U 11.1 (-) 1.88 (-) NS 71.4 J 72.6 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_024-026CM FS 10/18/2017 cm 24 26 19.4 1.01 U 9.75 (-) 1.83 J (-) NS 74.3 J 70.6 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_026-028CM FS 10/18/2017 cm 26 28 21.3 1.63 U 10.8 (-) 1.96 (-) NS 71 J 71.7 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_028-030CM FS 10/18/2017 cm 28 30 19 -0.68 U 11.2 (-) 1.35 (-) NS 69 J 70.3 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_030-032CM FS 10/18/2017 cm 30 32 25.9 -0.07 U 15.0 (-) 2.03 (-) NS 71.5 J 73.8 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_032-034CM FS 10/18/2017 cm 32 34 22.7 -0.72 U 11.7 (-) 1.59 J (-) NS 74.4 J 76.6 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_034-036CM FS 10/18/2017 cm 34 36 17.8 0.4 U 10.5 (-) 1.58 (-) NS 68 J 70.2 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_036-038CM FS 10/18/2017 cm 36 38 22.3 -0.34 U 13.8 (-) 1.54 (-) NS 68 J 69.8 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_038-040CM FS 10/18/2017 cm 38 40 20.5 1.24 U 12.2 (-) 1.64 (-) NS 67.8 J 72.2 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_040-045CM FS 10/18/2017 cm 40 45 24.1 -1.24 U 13.5 (-) 1.61 (-) NS 67.3 J 67.8 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_045-050CM FS 10/18/2017 cm 45 50 21.8 -0.68 U 13.1 (-) 2.12 (-) NS 68.2 J 66.1 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_050-055CM FS 10/18/2017 cm 50 55 24 -2.36 U 13.8 (-) 1.90 (-) NS 69 J 72.3 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_055-060CM FS 10/18/2017 cm 55 60 23.8 1.1 U 13.3 (-) 1.68 (-) NS 67.7 J 68.7 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_060-065CM FS 10/18/2017 cm 60 65 24.2 0.68 U 13.2 (-) 1.64 (-) NS 69.5 J 69.1 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_065-070CM FS 10/18/2017 cm 65 70 23.2 -1.22 U 14.5 (-) 1.69 (-) NS 68.1 J 67.7 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_070-075CM FS 10/18/2017 cm 70 75 19.5 -0.71 U 13.9 (-) 1.67 (-) NS 64.7 J 66.1 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_075-080CM FS 10/18/2017 cm 75 80 23 0.62 U 15.9 (-) 1.94 (-) NS 66.6 J 66.4 NS NS NS Clay/Silt Sand/Gravel/Shells
FF-MU7-GC-1-B-17_SED_080-085CM FS 10/18/2017 cm 80 85 20 0.09 U 13.6 (-) 1.97 (-) NS 65.1 J 62.9 NS NS NS Clay/Silt Sand/Gravel
FF-MU7-GC-1-B-17_SED_085-090CM FS 10/18/2017 cm 85 90 22.8 -0.81 U 12 (-) 2.21 (-) NS 63.4 J 61.4 NS NS NS Clay/Silt Sand

PBR-26-A-17_SED_000-001CM FS 9/11/2017 cm 0 1 681 7.918 (-) 81.03 5.20 (-) NS 46.9 J (-) NS NS NS Clay/Silt Sand/Shells
PBR-26-A-17_SED_001-002CM FS 9/11/2017 cm 1 2 505 7.4 (-) 65.49 3.48 (-) NS 46.7 J (-) NS NS NS Clay/Silt Sand/Shells
PBR-26-A-17_SED_002-003CM FS 9/11/2017 cm 2 3 652 5.291 (-) 44.77 (-) (-) NS 55.9 J (-) NS NS NS Clay/Silt Sand/Gravel
PBR-26-A-17_SED_003-004CM FS 9/11/2017 cm 3 4 734 7.03 (-) 48.47 3.30 (-) NS 61.6 J (-) NS NS NS Clay/Silt Sand
PBR-26-A-17_SED_004-005CM FS 9/11/2017 cm 4 5 660 6.216 (-) 41.44 (-) (-) NS 63.4 J (-) NS NS NS Clay/Silt Gravel
PBR-26-A-17_SED_005-006CM FS 9/11/2017 cm 5 6 670 6.66 (-) 28.527 3.41 (-) NS 58.5 J (-) NS NS NS Clay/Silt Sand/Gravel
PBR-26-A-17_SED_006-007CM FS 9/11/2017 cm 6 7 589 3.959 (-) 20.979 2.81 (-) NS 62.7 J (-) NS NS NS Clay/Silt Sand/Gravel
PBR-26-A-17_SED_007-008CM FS 9/11/2017 cm 7 8 399 3.5853 (-) 18.574 2.38 (-) NS 68.1 J (-) NS NS NS Clay/Silt Gravel
PBR-26-A-17_SED_008-009CM FS 9/11/2017 cm 8 9 289 3.774 (-) 30.303 (-) (-) NS 63.2 J (-) NS NS NS Clay/Silt Gravel
PBR-26-A-17_SED_009-010CM FS 9/11/2017 cm 9 10 222 2.2274 (-) 17.501 (-) (-) NS 68.9 J (-) NS NS NS Clay/Silt Gravel
PBR-26-A-17_SED_010-011CM FS 9/11/2017 cm 10 11 205 3.7 U (-) 13.135 (-) (-) NS 72.6 J (-) NS NS NS Clay/Silt Gravel
PBR-26-A-17_SED_011-012CM FS 9/11/2017 cm 11 12 48.9 3.7 U (-) 12.358 (-) (-) NS 74 J (-) NS NS NS Clay/Silt Sand/Gravel
PBR-26-A-17_SED_012-013CM FS 9/11/2017 cm 12 13 71 3.7 U (-) 13.061 (-) (-) NS 74 J (-) NS NS NS Clay/Silt Gravel/Wood Chips/Shells
PBR-26-A-17_SED_013-014CM FS 9/11/2017 cm 13 14 58.2 3.7 U (-) 11.396 (-) (-) NS 75.5 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood Chips
PBR-26-A-17_SED_014-015CM FS 9/11/2017 cm 14 15 36.4 3.7 U (-) 9.842 1.16 (-) NS 75.6 J (-) 61.6 34.3 4.07 Clay/Silt Sand/Gravel/Shells
PBR-26-A-17_SED_015-016CM FS 9/11/2017 cm 15 16 44.5 3.7 U (-) 10.915 (-) (-) NS 82 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood chips/Shells
PBR-26-A-17_SED_016-017CM FS 9/11/2017 cm 16 17 49.8 3.7 U (-) 8.14 (-) (-) NS 73.3 J (-) NS NS NS Clay/Silt Sand/Gravel
PBR-26-A-17_SED_017-018CM FS 9/11/2017 cm 17 18 48.7 3.7 U (-) 10.027 1.31 (-) NS 70.7 J (-) NS NS NS Clay/Silt Sand/Gravel/Shells
PBR-26-A-17_SED_018-019CM FS 9/11/2017 cm 18 19 42.3 3.7 U (-) 10.027 (-) (-) NS 70.2 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood chips/Shells
PBR-26-A-17_SED_019-020CM FS 9/11/2017 cm 19 20 35 3.7 U (-) 13.727 (-) (-) NS 74.8 J (-) NS NS NS Clay/Silt Sand/Shells
PBR-26-A-17_SED_020-022CM FS 9/11/2017 cm 20 22 42.5 3.7 U (-) 13.061 2.26 (-) NS 70.4 J (-) NS NS NS Clay/Silt Wood Chips/Shells
PBR-26-A-17_SED_022-024CM FS 9/11/2017 cm 22 24 29.5 3.7 U (-) 14.504 2.65 (-) NS 67.7 J (-) NS NS NS Clay/Silt Gravel/Wood Chips/Shells
PBR-26-A-17_SED_024-026CM FS 9/11/2017 cm 24 26 35.1 3.7 U (-) 13.838 2.26 (-) NS 62.8 J (-) 29.3 62.3 8.41 Clay/Silt Gravel/Wood Chips/Shells
PBR-26-A-17_SED_026-028CM FS 9/11/2017 cm 26 28 37.7 3.7 U (-) 14.393 1.97 (-) NS 78.3 J (-) NS NS NS Clay/Silt Gravel/Wood Chips
PBR-26-A-17_SED_028-030CM FS 9/11/2017 cm 28 30 30.1 3.7 U (-) 12.543 2.45 (-) NS 62.5 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood Chips
PBR-26-A-17_SED_030-032CM FS 9/11/2017 cm 30 32 39.7 3.7 U (-) 12.839 2.29 (-) NS 61.5 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood Chips
PBR-26-A-17_SED_032-034CM FS 9/11/2017 cm 32 34 31.3 3.7 U (-) 15.54 2.33 (-) NS 63.6 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood Chips
PBR-26-A-17_SED_034-036CM FS 9/11/2017 cm 34 36 26.1 3.7 U (-) 12.469 2.14 (-) NS 66.4 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood chips/Shells
PBR-26-A-17_SED_036-038CM FS 9/11/2017 cm 36 38 21.5 3.7 U (-) 13.246 1.59 (-) NS 66.8 J (-) NS NS NS Clay/Silt Sand/Wood Chips
PBR-26-A-17_SED_038-040CM FS 9/11/2017 cm 38 40 31.9 3.7 U (-) 14.763 1.72 (-) NS 68.1 J (-) NS NS NS Clay/Silt Shells
PBR-26-A-17_SED_040-045CM FS 9/11/2017 cm 40 45 25.3 3.7 U (-) 13.468 1.65 (-) NS 67.7 J (-) NS NS NS Clay/Silt
PBR-26-A-17_SED_045-050CM FS 9/11/2017 cm 45 50 37.3 3.7 U (-) 13.024 1.75 (-) NS 70.7 J (-) NS NS NS Clay/Silt
PBR-26-A-17_SED_050-055CM FS 9/11/2017 cm 50 55 26.2 3.7 U (-) 17.316 1.66 (-) NS 68.6 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood chips/Shells
PBR-26-A-17_SED_055-060CM FS 9/11/2017 cm 55 60 28 3.7 U (-) 17.982 1.58 (-) NS 67.1 J (-) NS NS NS Clay/Silt Wood Chips/Shells
PBR-26-A-17_SED_060-065CM FS 9/11/2017 cm 60 65 31.6 3.7 U (-) 16.835 1.42 (-) NS 70.2 J (-) NS NS NS Clay/Silt Sand/Gravel/Wood chips/Shells
PBR-26-A-17_SED_065-070CM FS 9/11/2017 cm 65 70 20.3 3.7 U (-) 12.358 1.63 (-) NS 68.4 J (-) NS NS NS Clay/Silt Wood Chips/Shells
PBR-26-A-17_SED_070-075CM FS 9/11/2017 cm 70 75 25.1 3.7 U (-) 16.095 3.32 (-) NS 65.7 J (-) NS NS NS Clay/Silt Gravel/Wood Chips/Shells
PBR-26-A-17_SED_075-080CM FS 9/11/2017 cm 75 80 16.6 3.7 U (-) 16.428 1.65 (-) NS 71.3 J (-) NS NS NS Clay/Silt Gravel/Wood Chips/Shells
PBR-26-A-17_SED_080-085CM FS 9/11/2017 cm 80 85 22.4 3.7 U (-) 14.541 2.02 (-) NS 63 J (-) NS NS NS Clay/Silt Sand/Wood Chips/Shells
PBR-26-A-17_SED_085-090CM FS 9/11/2017 cm 85 90 19 3.7 U (-) 17.797 1.90 (-) NS 65 J (-) NS NS NS Clay/Silt Gravel/Wood Chips/Shells
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-C1-C-17_SED_000-001CM FS 10/6/2017 cm 0 1 804 (-) (-) (-) 6.75 (-) NS 41 J 42.9 NS NS NS Clay/Silt
MM-C1-C-17_SED_001-002CM FS 10/6/2017 cm 1 2 873 (-) (-) (-) 6.68 (-) NS 41.4 J 41.4 NS NS NS Clay/Silt
MM-C1-C-17_SED_002-003CM FS 10/6/2017 cm 2 3 846 (-) (-) (-) 6.95 (-) NS 38.6 J 42.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_003-004CM FS 10/6/2017 cm 3 4 804 (-) (-) (-) 6.88 (-) NS 39.8 J 41.8 NS NS NS Clay/Silt
MM-C1-C-17_SED_004-005CM FS 10/6/2017 cm 4 5 792 (-) (-) (-) 7.16 (-) NS 37.2 J 46.8 NS NS NS Clay/Silt
MM-C1-C-17_SED_005-006CM FS 10/6/2017 cm 5 6 848 (-) (-) (-) 7.21 (-) NS 39.7 J 37.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_006-007CM FS 10/6/2017 cm 6 7 816 (-) (-) (-) 7.35 (-) NS 38.9 J 36.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_007-008CM FS 10/6/2017 cm 7 8 794 (-) (-) (-) 7.28 (-) NS 39.7 J 39.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_008-009CM FS 10/6/2017 cm 8 9 659 (-) (-) (-) 6.72 (-) NS 42 J 41 NS NS NS Clay/Silt
MM-C1-C-17_SED_009-010CM FS 10/6/2017 cm 9 10 781 (-) (-) (-) 7.44 (-) NS 31.9 J 45.2 NS NS NS Clay/Silt
MM-C1-C-17_SED_010-011CM FS 10/6/2017 cm 10 11 797 (-) (-) (-) 6.54 (-) NS 28 J 42.6 NS NS NS Clay/Silt
MM-C1-C-17_SED_011-012CM FS 10/6/2017 cm 11 12 667 (-) (-) (-) 6.30 (-) NS 40.3 J 33.1 NS NS NS Clay/Silt
MM-C1-C-17_SED_012-013CM FS 10/6/2017 cm 12 13 705 (-) (-) (-) 6.56 (-) NS 43.3 J 42.6 NS NS NS Clay/Silt
MM-C1-C-17_SED_013-014CM FS 10/6/2017 cm 13 14 688 (-) (-) (-) 6.71 (-) NS 42.7 J 45.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_014-015CM FS 10/6/2017 cm 14 15 745 (-) (-) (-) 6.77 (-) NS 42.1 J 44.3 NS NS NS Clay/Silt
MM-C1-C-17_SED_015-016CM FS 10/6/2017 cm 15 16 709 (-) (-) (-) 6.85 (-) NS 40 J 42 NS NS NS Clay/Silt
MM-C1-C-17_SED_016-017CM FS 10/6/2017 cm 16 17 828 (-) (-) (-) 7.01 (-) NS 32.6 J 41.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_017-018CM FS 10/6/2017 cm 17 18 746 (-) (-) (-) 6.95 (-) NS 40.4 J 39.8 NS NS NS Clay/Silt
MM-C1-C-17_SED_018-019CM FS 10/6/2017 cm 18 19 713 (-) (-) (-) 7.09 (-) NS 39.5 J 41 NS NS NS Clay/Silt
MM-C1-C-17_SED_019-020CM FS 10/6/2017 cm 19 20 771 (-) (-) (-) 7.11 (-) NS 39.8 J 41.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_020-022CM FS 10/6/2017 cm 20 22 711 (-) (-) (-) 6.64 (-) NS 42.2 J 41.8 NS NS NS Clay/Silt
MM-C1-C-17_SED_022-024CM FS 10/6/2017 cm 22 24 723 (-) (-) (-) 6.68 (-) NS 43.6 J 43.2 NS NS NS Clay/Silt
MM-C1-C-17_SED_024-026CM FS 10/6/2017 cm 24 26 754 (-) (-) (-) 6.30 (-) NS 45.6 J 46.8 NS NS NS Clay/Silt
MM-C1-C-17_SED_026-028CM FS 10/6/2017 cm 26 28 594 (-) (-) (-) 6.40 (-) NS 45 J 47.3 NS NS NS Clay/Silt
MM-C1-C-17_SED_028-030CM FS 10/6/2017 cm 28 30 671 (-) (-) (-) 6.73 (-) NS 41.4 J 43.1 NS NS NS Clay/Silt
MM-C1-C-17_SED_030-032CM FS 10/6/2017 cm 30 32 777 (-) (-) (-) 6.90 (-) NS 41.1 J 42.5 NS NS NS Clay/Silt
MM-C1-C-17_SED_032-034CM FS 10/6/2017 cm 32 34 811 (-) (-) (-) 7.05 (-) NS 38.2 J 30.5 NS NS NS Clay/Silt
MM-C1-C-17_SED_034-036CM FS 10/6/2017 cm 34 36 757 (-) (-) (-) 6.47 (-) NS 40.4 J 38.1 NS NS NS Clay/Silt
MM-C1-C-17_SED_036-038CM FS 10/6/2017 cm 36 38 740 (-) (-) (-) 6.92 (-) NS 41.9 J 43.3 NS NS NS Clay/Silt
MM-C1-C-17_SED_038-040CM FS 10/6/2017 cm 38 40 712 (-) (-) (-) 7.86 (-) NS 41.2 J 27.1 NS NS NS Clay/Silt
MM-C1-C-17_SED_040-045CM FS 10/6/2017 cm 40 45 709 (-) (-) (-) 6.77 (-) NS 40.2 J 34.9 NS NS NS Clay/Silt
MM-C1-C-17_SED_045-050CM FS 10/6/2017 cm 45 50 690 (-) (-) (-) 6.20 (-) NS 44.9 J 44.2 NS NS NS Clay/Silt
MM-C1-C-17_SED_050-055CM FS 10/6/2017 cm 50 55 858 (-) (-) (-) 6.74 (-) NS 42.5 J 43.2 NS NS NS Clay/Silt
MM-C1-C-17_SED_055-060CM FS 10/6/2017 cm 55 60 737 (-) (-) (-) 7.22 (-) NS 43.5 J 45.7 NS NS NS Clay/Silt
MM-C1-C-17_SED_060-065CM FS 10/6/2017 cm 60 65 853 (-) (-) (-) 6.79 (-) NS 43.8 J 43.2 NS NS NS Clay/Silt
MM-C1-C-17_SED_065-070CM FS 10/6/2017 cm 65 70 944 (-) (-) (-) 6.43 (-) NS 42 J 30.9 NS NS NS Clay/Silt
MM-C1-C-17_SED_070-075CM FS 10/6/2017 cm 70 75 982 (-) (-) (-) 6.41 (-) NS 44 J 43.8 NS NS NS Clay/Silt
MM-C2-C-17_SED_000-001CM FS 9/27/2017 cm 0 1 584 36.2 125 (-) (-) 4.35 NS (-) (-) 3.03 87.8 9.14 Clay/Silt
MM-C2-C-17_SED_001-002CM FS 9/27/2017 cm 1 2 620 35.3 120 (-) (-) 3.44 NS (-) (-) 2.34 87.1 10.54 Clay/Silt
MM-C2-C-17_SED_002-003CM FS 9/27/2017 cm 2 3 559 18.0 133 (-) (-) 4.45 NS (-) (-) 3.82 85.7 10.5 Clay/Silt
MM-C2-C-17_SED_003-004CM FS 9/27/2017 cm 3 4 635 6.25 137 (-) (-) 4.24 NS (-) (-) 0.97 89.9 9.13 Clay/Silt
MM-C2-C-17_SED_004-005CM FS 9/27/2017 cm 4 5 757 8.13 133 (-) (-) 3.63 NS (-) (-) 2.42 88.7 8.93 Clay/Silt
MM-C2-C-17_SED_005-006CM FS 9/27/2017 cm 5 6 639 8.83 112 (-) (-) 3.77 NS (-) (-) 2.8 88.8 8.41 Clay/Silt
MM-C2-C-17_SED_006-007CM FS 9/27/2017 cm 6 7 823 6.69 90.0 (-) (-) 4.37 NS (-) (-) 5.7 90.1 4.16 Clay/Silt
MM-C2-C-17_SED_007-008CM FS 9/27/2017 cm 7 8 796 6.39 99.7 (-) (-) 4.51 NS (-) (-) 2.17 93.9 3.92 Clay/Silt
MM-C2-C-17_SED_008-009CM FS 9/27/2017 cm 8 9 715 2.05 74.8 (-) (-) 2.22 NS (-) (-) 2.48 93.2 4.32 Clay/Silt
MM-C2-C-17_SED_009-010CM FS 9/27/2017 cm 9 10 842 10.6 88.5 (-) (-) 5.11 NS (-) (-) 2.07 92.5 5.46 Clay/Silt
MM-C2-C-17_SED_010-011CM FS 9/27/2017 cm 10 11 871 6.48 58.6 (-) (-) 4.91 NS (-) (-) 14.71 75.6 9.71 Clay/Silt
MM-C2-C-17_SED_011-012CM FS 9/27/2017 cm 11 12 899 6.23 50.9 (-) (-) 5.2 NS (-) (-) 3.31 88.7 8.01 Clay/Silt
MM-C2-C-17_SED_012-013CM FS 9/27/2017 cm 12 13 1,180 3.74 68.8 (-) (-) 4.52 NS (-) (-) 2.21 90.4 7.4 Clay/Silt
MM-C2-C-17_SED_013-014CM FS 9/27/2017 cm 13 14 1,020 6.10 60.4 (-) (-) 5.18 NS (-) (-) 6.44 82.5 11.11 Clay/Silt
MM-C2-C-17_SED_014-015CM FS 9/27/2017 cm 14 15 1,100 3.63 56.6 (-) (-) 4.8 NS (-) (-) 3.31 90.6 6.08 Clay/Silt
MM-C2-C-17_SED_015-016CM FS 9/27/2017 cm 15 16 1,380 5.11 58.2 (-) (-) 4.89 NS (-) (-) 1.43 92.1 6.45 Clay/Silt
MM-C2-C-17_SED_016-017CM FS 9/27/2017 cm 16 17 1,320 3.61 45.7 (-) (-) 4.91 NS (-) (-) 1.51 89.7 8.82 Clay/Silt
MM-C2-C-17_SED_017-018CM FS 9/27/2017 cm 17 18 1,590 5.94 53.0 (-) (-) 5.39 NS (-) (-) 1.33 91.7 6.99 Clay/Silt
MM-C2-C-17_SED_018-019CM FS 9/27/2017 cm 18 19 1,620 3.77 46.5 (-) (-) 5.22 NS (-) (-) 1.88 91.4 6.73 Clay/Silt
MM-C2-C-17_SED_019-020CM FS 9/27/2017 cm 19 20 1,870 3.16 47.6 (-) (-) 3.88 NS (-) (-) 1.65 93.4 4.99 Clay/Silt
MM-C2-C-17_SED_020-022CM FS 9/27/2017 cm 20 22 2,440 7.88 40.6 (-) (-) 2.7 NS (-) (-) 2.56 92.8 4.61 Clay/Silt
MM-C2-C-17_SED_022-024CM FS 9/27/2017 cm 22 24 2,540 5.20 36.9 (-) (-) 5.32 NS (-) (-) 2.85 90.1 7.03 Clay/Silt
MM-C2-C-17_SED_024-026CM FS 9/27/2017 cm 24 26 3,980 3.21 39.3 (-) (-) 2.71 NS (-) (-) 2.31 90.0 7.65 Clay/Silt
MM-C2-C-17_SED_026-028CM FS 9/27/2017 cm 26 28 4,310 5.80 36.3 (-) (-) 4.49 NS (-) (-) 1.82 89.7 8.51 Clay/Silt
MM-C2-C-17_SED_028-030CM FS 9/27/2017 cm 28 30 2,380 3.47 34.2 (-) (-) 4.25 NS (-) (-) 0.99 87.7 11.3 Clay/Silt
MM-C2-C-17_SED_030-032CM FS 9/27/2017 cm 30 32 2,760 7.90 27.5 (-) (-) 3.94 NS (-) (-) 0.86 91.9 7.28 Clay/Silt
MM-C2-C-17_SED_032-034CM FS 9/27/2017 cm 32 34 3,280 7.76 47.1 (-) (-) 3.71 NS (-) (-) 0.63 91.3 8.04 Clay/Silt
MM-C2-C-17_SED_034-036CM FS 9/27/2017 cm 34 36 2,940 2.32 37.3 (-) (-) 1.76 NS (-) (-) 0.34 90.6 9.04 Clay/Silt
MM-C2-C-17_SED_036-038CM FS 9/27/2017 cm 36 38 3,140 2.16 27.8 (-) (-) 3.14 NS (-) (-) 4.47 90.1 5.48 Clay/Silt
MM-C2-C-17_SED_038-040CM FS 9/27/2017 cm 38 40 3,250 3.52 30.4 (-) (-) 2.82 NS (-) (-) 3.24 90.1 6.64 Clay/Silt
MM-C2-C-17_SED_040-045CM FS 9/27/2017 cm 40 45 1,850 0.783 22.8 (-) (-) 1.71 NS (-) (-) 9.75 83.3 6.93 Clay/Silt
MM-C2-C-17_SED_045-050CM FS 9/27/2017 cm 45 50 821 0.129 17.1 (-) (-) 2.12 NS (-) (-) 11.82 82.6 5.54 Clay/Silt
MM-C2-C-17_SED_050-055CM FS 9/27/2017 cm 50 55 676 0.522 18.7 (-) (-) 1.97 NS (-) (-) 5.63 88.1 6.25 Clay/Silt
MM-C2-C-17_SED_055-060CM FS 9/27/2017 cm 55 60 369 1.13 18.7 (-) (-) 2.03 NS (-) (-) 3.49 90.2 6.35 Clay/Silt
MM-C2-C-17_SED_060-065CM FS 9/27/2017 cm 60 65 307 0.654 20.6 (-) (-) 2.09 NS (-) (-) 4.15 90.1 5.8 Clay/Silt
MM-C2-C-17_SED_065-070CM FS 9/27/2017 cm 65 70 321 1.42 19.2 (-) (-) 2.12 NS (-) (-) 1.61 86.8 11.6 Clay/Silt
MM-C2-C-17_SED_070-075CM FS 9/27/2017 cm 70 75 343 0.552 14.8 (-) (-) 2.01 NS (-) (-) 7.07 87.8 5.09 Clay/Silt
MM-C2-C-17_SED_075-080CM FS 9/27/2017 cm 75 80 340 1.19 15.3 (-) (-) 1.87 NS (-) (-) 5.43 89.6 4.94 Clay/Silt
MM-C2-C-17_SED_080-085CM FS 9/27/2017 cm 80 85 354 0.489 12.6 (-) (-) 1.81 NS (-) (-) 4.33 84.5 11.13 Clay/Silt
MM-C2-C-17_SED_085-090CM FS 9/27/2017 cm 85 90 340 1.06 11.8 (-) (-) 1.94 NS (-) (-) 2.41 88.2 9.39 Clay/Silt
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-C3-A-17_SED_000-001CM FS 10/17/2017 cm 0 1 665 4.81 J 133 (-) (-) 19.9 NS (-) (-) 8.27 82.9 8.79 Clay/Silt
MM-C3-A-17_SED_001-002CM FS 10/17/2017 cm 1 2 787 8.46 131 (-) (-) 23.4 NS (-) (-) 8.76 80.0 11.22 Clay/Silt
MM-C3-A-17_SED_002-003CM FS 10/17/2017 cm 2 3 782 9.29 140 (-) (-) 22.8 NS (-) (-) 9.69 77.9 12.42 Clay/Silt
MM-C3-A-17_SED_003-004CM FS 10/17/2017 cm 3 4 705 8.73 120 (-) (-) 21.3 NS (-) (-) 6.72 84.1 9.15 Clay/Silt
MM-C3-A-17_SED_004-005CM FS 10/17/2017 cm 4 5 710 6.88 121 (-) (-) 26.6 NS (-) (-) 14.79 75.3 9.95 Clay/Silt
MM-C3-A-17_SED_005-006CM FS 10/17/2017 cm 5 6 728 16.6 100 (-) (-) 22.3 NS (-) (-) 49.07 49.2 1.74 Clay/Silt
MM-C3-A-17_SED_006-007CM FS 10/17/2017 cm 6 7 800 10.2 96.8 (-) (-) 20.3 NS (-) (-) 33.41 62.1 4.53 Clay/Silt
MM-C3-A-17_SED_007-008CM FS 10/17/2017 cm 7 8 1,150 9.38 92.5 (-) (-) 24.2 NS (-) (-) 2.18 89.6 8.26 Clay/Silt
MM-C3-A-17_SED_008-009CM FS 10/17/2017 cm 8 9 981 14.6 97.0 (-) (-) 22.6 NS (-) (-) 4.41 88.0 7.56 Clay/Silt
MM-C3-A-17_SED_009-010CM FS 10/17/2017 cm 9 10 989 9.42 78.7 (-) (-) 21.2 NS (-) (-) 7.34 83.9 8.75 Clay/Silt
MM-C3-A-17_SED_010-011CM FS 10/17/2017 cm 10 11 1,110 14.6 81.0 (-) (-) 19.0 NS (-) (-) 5.82 84.7 9.51 Clay/Silt
MM-C3-A-17_SED_011-012CM FS 10/17/2017 cm 11 12 1,640 15.9 70.9 (-) (-) 18.7 NS (-) (-) 5.01 86.9 8.14 Clay/Silt
MM-C3-A-17_SED_012-013CM FS 10/17/2017 cm 12 13 2,410 16.7 62.8 (-) (-) 23.2 NS (-) (-) 2.26 91.1 6.6 Clay/Silt
MM-C3-A-17_SED_013-014CM FS 10/17/2017 cm 13 14 2,950 18.0 55.8 (-) (-) 22.2 NS (-) (-) 4.71 87.7 7.59 Clay/Silt
MM-C3-A-17_SED_014-015CM FS 10/17/2017 cm 14 15 3,820 18.4 43.6 (-) (-) 21.9 NS (-) (-) 3.97 84.2 11.86 Clay/Silt
MM-C3-A-17_SED_015-016CM FS 10/17/2017 cm 15 16 5,180 21.1 45.9 (-) (-) 23.7 NS (-) (-) 1.19 89.6 9.19 Clay/Silt
MM-C3-A-17_SED_016-017CM FS 10/17/2017 cm 16 17 5,570 30.5 38.6 (-) (-) 25.5 NS (-) (-) 1.47 90.0 8.54 Clay/Silt
MM-C3-A-17_SED_017-018CM FS 10/17/2017 cm 17 18 4,620 23.6 37.0 (-) (-) 24.7 NS (-) (-) 2.19 90.5 7.27 Clay/Silt
MM-C3-A-17_SED_018-019CM FS 10/17/2017 cm 18 19 3,260 24.0 33.6 (-) (-) 26.3 NS (-) (-) 4.52 88.8 6.64 Clay/Silt
MM-C3-A-17_SED_019-020CM FS 10/17/2017 cm 19 20 1,910 17.7 23.4 (-) (-) 17.9 NS (-) (-) 8.9 83.8 7.34 Clay/Silt
MM-C3-A-17_SED_020-022CM FS 10/17/2017 cm 20 22 2,020 21.6 25.6 (-) (-) 17.8 NS (-) (-) 35.23 60.7 4.09 Clay/Silt
MM-C3-A-17_SED_022-024CM FS 10/17/2017 cm 22 24 2,850 24.4 31.0 (-) (-) 22.4 NS (-) (-) 4.57 85.4 10.02 Clay/Silt
MM-C3-A-17_SED_024-026CM FS 10/17/2017 cm 24 26 664 4.06 J 15.7 (-) (-) 15.4 NS (-) (-) 4.92 88.8 6.31 Clay/Silt
MM-C3-A-17_SED_026-028CM FS 10/17/2017 cm 26 28 919 4.08 J 16.9 (-) (-) 14.2 NS (-) (-) 1.98 89.2 8.87 Clay/Silt
MM-C3-A-17_SED_028-030CM FS 10/17/2017 cm 28 30 3,220 13.7 30.7 (-) (-) 23.1 NS (-) (-) 7.69 84.8 7.56 Clay/Silt
MM-C3-A-17_SED_030-032CM FS 10/17/2017 cm 30 32 2,250 9.95 28.8 (-) (-) 18.8 NS (-) (-) 4.8 86.6 8.56 Clay/Silt
MM-C3-A-17_SED_032-034CM FS 10/17/2017 cm 32 34 2,380 7.37 27.4 (-) (-) 26.0 NS (-) (-) 5.97 86.3 7.69 Clay/Silt
MM-C3-A-17_SED_034-036CM FS 10/17/2017 cm 34 36 1,560 1.17 U 25.7 (-) (-) 22.0 NS (-) (-) 5.8 84.7 9.53 Clay/Silt
MM-C3-A-17_SED_036-038CM FS 10/17/2017 cm 36 38 687 0.89 U 23.8 (-) (-) 20.9 NS (-) (-) 5.88 86.9 7.22 Clay/Silt
MM-C3-A-17_SED_038-040CM FS 10/17/2017 cm 38 40 470 1.44 U 24.5 (-) (-) 23.6 NS (-) (-) 2.66 85.3 12.07 Clay/Silt
MM-C3-A-17_SED_040-045CM FS 10/17/2017 cm 40 45 353 -1.55 U 19.9 (-) (-) 25.4 NS (-) (-) 4.06 89.9 6.03 Clay/Silt
MM-C3-A-17_SED_045-050CM FS 10/17/2017 cm 45 50 342 1.57 U 20.7 (-) (-) 8.7 NS (-) (-) 5.99 87.4 6.66 Clay/Silt
MM-C3-A-17_SED_050-055CM FS 10/17/2017 cm 50 55 373 0.6 U 20.2 (-) (-) 14.3 NS (-) (-) 2.89 89.8 7.34 Clay/Silt
MM-C3-A-17_SED_055-060CM FS 10/17/2017 cm 55 60 399 2.77 U 18.1 (-) (-) 13.1 NS (-) (-) 6.04 87.1 6.87 Clay/Silt
MM-C3-A-17_SED_060-065CM FS 10/17/2017 cm 60 65 404 0.56 U 19.0 (-) (-) 9.8 NS (-) (-) 3.31 90.6 6.05 Clay/Silt
MM-C3-A-17_SED_065-070CM FS 10/17/2017 cm 65 70 376 0.48 U 17.6 (-) (-) 20.6 NS (-) (-) 4.23 88.2 7.58 Clay/Silt
MM-C3-A-17_SED_070-075CM FS 10/17/2017 cm 70 75 338 1.82 U 16.9 (-) (-) 15.9 NS (-) (-) 5.16 88.9 5.97 Clay/Silt
MM-C3-A-17_SED_075-080CM FS 10/17/2017 cm 75 80 277 -1.4 U 14.2 (-) (-) 22.1 NS (-) (-) 5.17 88.4 6.47 Clay/Silt
MM-C3-A-17_SED_080-085CM FS 10/17/2017 cm 80 85 236 -2.01 U 13.8 (-) (-) 16.0 NS (-) (-) 5.35 86.5 8.11 Clay/Silt
MM-C3-A-17_SED_085-090CM FS 10/17/2017 cm 85 90 187 1.2 U 14.2 (-) (-) 14.6 NS (-) (-) 3.43 89.1 7.5 Clay/Silt

MM-T1-C1-A-17_SED_000-001CM FS 10/6/2017 cm 0 1 608 J (-) (-) (-) 5.99 (-) NS 36.9 J 34.2 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_001-002CM FS 10/6/2017 cm 1 2 791 J (-) (-) (-) 6.80 (-) NS 32.4 J 28.6 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_002-003CM FS 10/6/2017 cm 2 3 735 J (-) (-) (-) 6.38 (-) NS 35.7 J 26.8 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_003-004CM FS 10/6/2017 cm 3 4 726 J (-) (-) (-) 6.37 (-) NS 39.4 J 35.3 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_004-005CM FS 10/6/2017 cm 4 5 773 J (-) (-) (-) 5.95 (-) NS 37.9 J 36.6 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_005-006CM FS 10/6/2017 cm 5 6 714 J (-) (-) (-) 5.65 (-) NS 29.2 J 32.6 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_006-007CM FS 10/6/2017 cm 6 7 769 J (-) (-) (-) 6.29 (-) NS 37.4 J 34.4 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_007-008CM FS 10/6/2017 cm 7 8 780 J (-) (-) (-) 6.11 (-) NS 36.7 J 25.4 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_008-009CM FS 10/6/2017 cm 8 9 816 J (-) (-) (-) 6.55 (-) NS 33.9 J 33.3 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_009-010CM FS 10/6/2017 cm 9 10 702 J (-) (-) (-) 6.41 (-) NS 35.6 J 33.8 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_010-011CM FS 10/6/2017 cm 10 11 775 J (-) (-) (-) 6.41 (-) NS 35.9 J 34.8 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_011-012CM FS 10/6/2017 cm 11 12 801 (-) (-) (-) 6.21 (-) NS 36.7 J 19.2 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_012-013CM FS 10/6/2017 cm 12 13 801 (-) (-) (-) 5.69 (-) NS 38.1 J 35.6 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_013-014CM FS 10/6/2017 cm 13 14 641 (-) (-) (-) 5.33 (-) NS 40.6 J 38.1 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_014-015CM FS 10/6/2017 cm 14 15 698 (-) (-) (-) 5.80 (-) NS 42.1 J 38.4 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_015-016CM FS 10/6/2017 cm 15 16 626 (-) (-) (-) 6.12 (-) NS 38 J 35.5 NS NS NS Clay/Silt Shells
MM-T1-C1-A-17_SED_016-017CM FS 10/6/2017 cm 16 17 848 (-) (-) (-) 5.62 (-) NS 37.7 J 25.9 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_017-018CM FS 10/6/2017 cm 17 18 850 (-) (-) (-) 6.44 (-) NS 37.2 J 37.8 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_018-019CM FS 10/6/2017 cm 18 19 936 (-) (-) (-) 6.40 (-) NS 38.4 J 35.2 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_019-020CM FS 10/6/2017 cm 19 20 932 (-) (-) (-) 6.40 (-) NS 41.1 J 40.8 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_020-022CM FS 10/6/2017 cm 20 22 847 (-) (-) (-) 6.53 (-) NS 40 J 38.8 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_022-024CM FS 10/6/2017 cm 22 24 750 (-) (-) (-) 6.47 (-) NS 41.8 J 40.2 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_024-026CM FS 10/6/2017 cm 24 26 403 (-) (-) (-) 6.60 (-) NS 37.4 J 44.3 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_026-028CM FS 10/6/2017 cm 26 28 482 (-) (-) (-) 6.28 (-) NS 50.1 J 44.3 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_028-030CM FS 10/6/2017 cm 28 30 342 (-) (-) (-) 6.12 (-) NS 48.2 J 46.2 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_030-032CM FS 10/6/2017 cm 30 32 113 (-) (-) (-) 4.99 (-) NS 51.6 J 43.2 NS NS NS Clay/Silt
MM-T1-C1-A-17_SED_032-034CM FS 10/6/2017 cm 32 34 70.9 (-) (-) (-) 4.43 (-) NS 51.6 J 53.9 NS NS NS Clay/Silt Shells
MM-T1-C1-A-17_SED_034-036CM FS 10/6/2017 cm 34 36 74.1 (-) (-) (-) 5.05 (-) NS 46.7 J 51.7 NS NS NS Clay/Silt Shells
MM-T1-C1-A-17_SED_036-038CM FS 10/6/2017 cm 36 38 65.5 (-) (-) (-) 4.53 (-) NS 51.1 J 34 NS NS NS Clay/Silt Wood Chips
MM-T1-C1-A-17_SED_038-040CM FS 10/6/2017 cm 38 40 85.6 (-) (-) (-) 6.69 (-) NS 42 J 45.6 NS NS NS Clay/Silt Wood Chips
MM-T1-C1-A-17_SED_040-045CM FS 10/6/2017 cm 40 45 62.7 (-) (-) (-) 4.47 (-) NS 51.1 J 48.5 NS NS NS Clay/Silt Shells/Wood Chips/Sand
MM-T1-C1-A-17_SED_045-050CM FS 10/6/2017 cm 45 50 41.2 (-) (-) (-) 3.23 (-) NS 56.4 J 57.4 NS NS NS Clay/Silt Shells/Sand
MM-T1-C1-A-17_SED_050-055CM FS 10/6/2017 cm 50 55 35.3 (-) (-) (-) 3.50 (-) NS 56 J 52.9 NS NS NS Clay/Silt Sand
MM-T1-C1-A-17_SED_055-060CM FS 10/6/2017 cm 55 60 38 (-) (-) (-) 3.50 (-) NS 57.7 J 56.4 NS NS NS Clay/Silt Shells
MM-T1-C1-A-17_SED_060-065CM FS 10/6/2017 cm 60 65 30.1 (-) (-) (-) 2.97 (-) NS 57.1 J 54 NS NS NS Clay/Silt Shells
MM-T1-C1-A-17_SED_065-070CM FS 10/6/2017 cm 65 70 33.5 (-) (-) (-) 3.60 (-) NS 56.9 J 51.6 NS NS NS Clay/Silt Shells
MM-T1-C1-A-17_SED_070-075CM FS 10/6/2017 cm 70 75 30.1 (-) (-) (-) 3.42 (-) NS 59.1 J 57.4 NS NS NS Clay/Silt Shells

MM-T1-C1-B-17_SED_00-01 FS 11/1/2017 ft 0 0.1 759 (-) (-) (-) 7.11 (-) 18.6 41.1 J 26.7 NS NS NS Clay/Silt
MM-T1-C1-B-17_SED_01-03 FS 11/1/2017 ft 0.1 0.3 827 (-) (-) (-) 7.01 (-) 14.9 34.2 J 33.6 NS NS NS Clay/Silt
MM-T1-C1-B-17_SED_03-05 FS 11/1/2017 ft 0.3 0.5 706 (-) (-) (-) 7.82 (-) 16.2 37.7 J 32.9 NS NS NS Clay/Silt

MM-T1-C1-B-17_SED_03-05-Dup FD 11/1/2017 ft 0.3 0.5 772 (-) (-) (-) (-) (-) NS 36.3 J (-) NS NS NS Clay/Silt
MM-T1-C1-B-17_SED_05-07 FS 11/1/2017 ft 0.5 0.7 748 (-) (-) (-) 7.85 J (-) 13.2 37.5 J 36.6 NS NS NS Clay/Silt
MM-T1-C1-B-17_SED_07-10 FS 11/1/2017 ft 0.7 1 491 (-) (-) (-) 6.01 (-) 11.3 44.9 J 42.6 NS NS NS Clay/Silt
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Marsh Soil
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T1-C2-B-17_SED_000-001CM FS 10/3/2017 cm 0 1 779 (-) (-) (-) 6.38 (-) NS 34.7 J 30 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_001-002CM FS 10/3/2017 cm 1 2 790 (-) (-) (-) 6.75 (-) NS 30.5 J 29.1 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_002-003CM FS 10/3/2017 cm 2 3 819 (-) (-) (-) 7.93 (-) NS 29.6 J 31.8 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_003-004CM FS 10/3/2017 cm 3 4 782 (-) (-) (-) 6.62 (-) 15.1 35.5 J 35.5 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_004-005CM FS 10/3/2017 cm 4 5 833 (-) (-) (-) 6.83 (-) NS 34.6 J 32.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_005-006CM FS 10/3/2017 cm 5 6 751 (-) (-) (-) 6.40 (-) NS 37.1 J 32 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_006-007CM FS 10/3/2017 cm 6 7 768 (-) (-) (-) 6.46 (-) NS 36.5 J 39.5 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_007-008CM FS 10/3/2017 cm 7 8 821 (-) (-) (-) 6.20 (-) NS 37.4 J 41.5 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_008-009CM FS 10/3/2017 cm 8 9 726 (-) (-) (-) 6.61 (-) NS 37.7 J 34.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_009-010CM FS 10/3/2017 cm 9 10 812 (-) (-) (-) 7.36 (-) NS 36.3 J 40.6 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_010-011CM FS 10/3/2017 cm 10 11 870 (-) (-) (-) 7.46 (-) NS 34.4 J 33.9 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_011-012CM FS 10/3/2017 cm 11 12 780 (-) (-) (-) 6.86 (-) NS 36 J 38 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_012-013CM FS 10/3/2017 cm 12 13 952 (-) (-) (-) 7.75 (-) NS 34.3 J 33.3 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_013-014CM FS 10/3/2017 cm 13 14 861 (-) (-) (-) 7.62 (-) NS 37.6 J 36.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_014-015CM FS 10/3/2017 cm 14 15 865 (-) (-) (-) 7.19 (-) NS 36.9 J 38.2 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_015-016CM FS 10/3/2017 cm 15 16 773 (-) (-) (-) 6.47 (-) 16.2 38.1 J 36.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_016-017CM FS 10/3/2017 cm 16 17 798 (-) (-) (-) 6.32 (-) NS 38.6 J 36.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_017-018CM FS 10/3/2017 cm 17 18 900 (-) (-) (-) 7.35 (-) NS 37.3 J 35.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_018-019CM FS 10/3/2017 cm 18 19 966 (-) (-) (-) 7.36 (-) NS 36.3 J 38.2 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_019-020CM FS 10/3/2017 cm 19 20 988 (-) (-) (-) 7.51 (-) NS 36.7 J 34.6 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_020-022CM FS 10/3/2017 cm 20 22 919 (-) (-) (-) 7.05 (-) NS 39.2 J 39.6 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_022-024CM FS 10/3/2017 cm 22 24 1,040 (-) (-) (-) 6.92 (-) NS 39.8 J 42 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_024-026CM FS 10/3/2017 cm 24 26 635 (-) (-) (-) 6.92 (-) NS 42.8 J 39.4 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_026-028CM FS 10/3/2017 cm 26 28 274 (-) (-) (-) 6.79 (-) NS 45.9 J 43.1 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_028-030CM FS 10/3/2017 cm 28 30 192 (-) (-) (-) 7.42 (-) NS 45.6 J 44.8 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_030-032CM FS 10/3/2017 cm 30 32 138 (-) (-) (-) 7.08 (-) 13.2 45.8 J 47.7 NS NS NS Clay/Silt Wood Chips
MM-T1-C2-B-17_SED_032-034CM FS 10/3/2017 cm 32 34 105 (-) (-) (-) 6.46 (-) NS 47 J 46.8 NS NS NS Clay/Silt Wood Chips
MM-T1-C2-B-17_SED_034-036CM FS 10/3/2017 cm 34 36 87.6 (-) (-) (-) 6.64 (-) NS 47.3 J 48.6 NS NS NS Clay/Silt Wood Chips
MM-T1-C2-B-17_SED_036-038CM FS 10/3/2017 cm 36 38 38.2 (-) (-) (-) 3.08 (-) NS 58 J 55.9 NS NS NS Clay/Silt Shells
MM-T1-C2-B-17_SED_038-040CM FS 10/3/2017 cm 38 40 41.1 (-) (-) (-) 3.72 (-) NS 56.7 J 55.2 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_040-045CM FS 10/3/2017 cm 40 45 29.3 (-) (-) (-) 2.92 J (-) NS 60.9 J 60.8 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_045-050CM FS 10/3/2017 cm 45 50 25.6 (-) (-) (-) 3.08 (-) NS 61.3 J 61.8 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_050-055CM FS 10/3/2017 cm 50 55 26.2 (-) (-) (-) 2.84 (-) NS 59.7 J 58.7 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_055-060CM FS 10/3/2017 cm 55 60 21.8 (-) (-) (-) 2.79 (-) 7.00 62.7 J 59.3 NS NS NS Clay/Silt
MM-T1-C2-B-17_SED_060-065CM FS 10/3/2017 cm 60 65 45.1 (-) (-) (-) 2.84 (-) NS 61.7 J 61.4 NS NS NS Clay/Silt

MM-T1-C2-D-17_SED_00-01 FS 10/20/2017 ft 0 0.1 783 (-) (-) (-) 6.98 (-) 18.1 43.1 J 24.4 NS NS NS Clay/Silt Sand
MM-T1-C2-D-17_SED_01-03 FS 10/20/2017 ft 0.1 0.3 778 (-) (-) (-) 6.61 (-) 17.0 38.4 J 32.4 NS NS NS Clay/Silt Sand
MM-T1-C2-D-17_SED_03-05 FS 10/20/2017 ft 0.3 0.5 812 (-) (-) (-) 6.84 (-) 16.4 43.8 J 32.3 NS NS NS Clay/Silt Sand
MM-T1-C2-D-17_SED_05-07 FS 10/20/2017 ft 0.5 0.7 919 (-) (-) (-) 6.91 J (-) 14.8 39.4 J 34.7 NS NS NS Clay/Silt Sand

MM-T1-C2-D-17_SED_05-07_DUP FD 10/20/2017 ft 0.5 0.7 848 (-) (-) (-) (-) (-) NS 39.2 J (-) NS NS NS Clay/Silt Sand
MM-T1-C2-D-17_SED_07-10 FS 10/20/2017 ft 0.7 1 227 (-) (-) (-) 6.69 (-) 14.8 44.9 J 40.8 NS NS NS Clay/Silt Sand

MM-T1-C3-B-17_SED_000-001CM FS 9/13/2017 cm 0 1 565 (-) (-) (-) 5.90 (-) NS 40.4 J 33.3 J NS NS NS Clay/Silt
MM-T1-C3-B-17_SED_001-002CM FS 9/13/2017 cm 1 2 488 (-) (-) (-) 5.06 (-) NS 42.3 J 43.2 NS NS NS Clay/Silt
MM-T1-C3-B-17_SED_002-003CM FS 9/13/2017 cm 2 3 439 (-) (-) (-) 5.18 (-) 72.7 42.7 J 44.2 NS NS NS Clay/Silt
MM-T1-C3-B-17_SED_003-004CM FS 9/13/2017 cm 3 4 391 (-) (-) (-) 4.04 (-) NS 45.6 J 50 NS NS NS Clay/Silt Sand
MM-T1-C3-B-17_SED_004-005CM FS 9/13/2017 cm 4 5 182 (-) (-) (-) 3.91 (-) NS 63.7 J 56.5 NS NS NS Clay/Silt Gravel/Shells
MM-T1-C3-B-17_SED_005-006CM FS 9/13/2017 cm 5 6 174 (-) (-) (-) 2.93 (-) 11.6 53.5 J 65.1 NS NS NS Clay/Silt Sand/Gravel
MM-T1-C3-B-17_SED_006-007CM FS 9/13/2017 cm 6 7 110 (-) (-) (-) 2.23 (-) NS 53.6 J 67.9 NS NS NS Clay/Silt Sand/Gravel
MM-T1-C3-B-17_SED_007-008CM FS 9/13/2017 cm 7 8 67.5 (-) (-) (-) 1.30 (-) NS 58.7 J 81 NS NS NS Clay/Silt Sand/Gravel/Shells
MM-T1-C3-B-17_SED_008-009CM FS 9/13/2017 cm 8 9 45.6 (-) (-) (-) 1.37 (-) NS 73.1 J 77.8 NS NS NS Clay/Silt Sand/Gravel/Shells/Wood Chips
MM-T1-C3-B-17_SED_009-010CM FS 9/13/2017 cm 9 10 26.8 (-) (-) (-) 0.949 (-) NS 72.5 J 81.6 NS NS NS Gravel Clay/Silt/Shells
MM-T1-C3-B-17_SED_010-011CM FS 9/13/2017 cm 10 11 25.5 (-) (-) (-) 0.346 (-) 1.97 82.8 J 81.8 NS NS NS Sand Clay/Silt/Gravel/Shells
MM-T1-C3-B-17_SED_011-012CM FS 9/13/2017 cm 11 12 18.6 (-) (-) (-) 0.822 (-) NS 78.8 J 77.3 NS NS NS Gravel Sand/Clay/Silt/Shells
MM-T1-C3-B-17_SED_012-013CM FS 9/13/2017 cm 12 13 13.1 (-) (-) (-) 0.183 J (-) NS 86.1 J 89.1 NS NS NS Sand
MM-T1-C3-B-17_SED_013-014CM FS 9/13/2017 cm 13 14 12.1 (-) (-) (-) 0.137 (-) NS 90.1 J 89.1 NS NS NS Gravel Gravel
MM-T1-C3-B-17_SED_014-015CM FS 9/14/2017 cm 14 15 7.47 (-) (-) (-) 0.115 J (-) NS 88.5 J 93.1 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_015-016CM FS 9/14/2017 cm 15 16 10.4 (-) (-) (-) 0.100 (-) 1.07 89.1 J 88.9 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_016-017CM FS 9/14/2017 cm 16 17 9.77 (-) (-) (-) 0.126 (-) NS 93.4 J 85.7 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_017-018CM FS 9/14/2017 cm 17 18 16.1 (-) (-) (-) 0.119 (-) NS 86.9 J 89.8 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_018-019CM FS 9/14/2017 cm 18 19 11.2 (-) (-) (-) 0.129 (-) NS 90.4 J 90.7 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_019-020CM FS 9/14/2017 cm 19 20 12.2 (-) (-) (-) 0.157 J (-) NS 91.8 J 86 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_020-022CM FS 9/14/2017 cm 20 22 12.7 (-) (-) (-) 0.132 (-) NS 93.6 J 90.6 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_022-024CM FS 9/14/2017 cm 22 24 20.1 (-) (-) (-) 0.164 J (-) NS 88 J 89.1 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_024-026CM FS 9/14/2017 cm 24 26 12.6 (-) (-) (-) 0.212 (-) NS 90.5 J 91.4 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_026-028CM FS 9/14/2017 cm 26 28 11.6 (-) (-) (-) 0.129 (-) NS 89.8 J 86.7 NS NS NS Sand Gravel/Shells
MM-T1-C3-B-17_SED_028-030CM FS 9/14/2017 cm 28 30 16.7 (-) (-) (-) 0.102 (-) NS 88.4 J 90 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_030-032CM FS 9/14/2017 cm 30 32 12.8 (-) (-) (-) 0.144 (-) 10.5 94.4 J 86.2 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_032-034CM FS 9/14/2017 cm 32 34 13.2 (-) (-) (-) 0.143 (-) NS 92.1 J 83.3 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_034-036CM FS 9/14/2017 cm 34 36 22 (-) (-) (-) 0.172 J (-) NS 93.3 J 88.2 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_036-038CM FS 9/14/2017 cm 36 38 17.2 (-) (-) (-) 0.128 (-) NS 93.6 J 85.2 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_038-040CM FS 9/14/2017 cm 38 40 24.3 (-) (-) (-) 0.119 (-) NS 91 J 86.5 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_040-045CM FS 9/14/2017 cm 40 45 24.4 (-) (-) (-) 0.149 (-) NS 92.3 J 69.2 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_045-050CM FS 9/14/2017 cm 45 50 24.1 (-) (-) (-) 0.171 (-) NS 93.2 J 81.8 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_050-055CM FS 9/14/2017 cm 50 55 23.1 (-) (-) (-) 0.193 (-) NS 92 J 48.8 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_055-060CM FS 9/14/2017 cm 55 60 16.7 (-) (-) (-) 0.103 (-) 84.2 91.5 J 100 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_060-065CM FS 9/14/2017 cm 60 65 8.29 (-) (-) (-) 0.127 J (-) NS 91.9 J 82.4 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_065-070CM FS 9/14/2017 cm 65 70 7.03 (-) (-) (-) 0.104 (-) NS 90.7 J 83.6 NS NS NS Gravel Sand/Shells
MM-T1-C3-B-17_SED_070-075CM FS 9/14/2017 cm 70 75 4.79 (-) (-) (-) 0.152 J (-) NS 92.8 J 85.7 NS NS NS Gravel Sand/Shells

Subtidal Sediment

Intertidal Sediment

Intertidal Sediment

Consolidated

Unconsolidated

Consolidated MM-T1-C3-B

MM-T1-C2-D

MM-T1-C2-B

Mendall Marsh 

Project No. 3616166052 7 of 40
September 2018



US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T1-C4-17_SED_000-001CM FS 10/6/2017 cm 0 1 882 (-) (-) (-) 7.32 (-) NS 37.5 J 40.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_000-001CM_DUP FD 10/6/2017 cm 0 1 826 (-) (-) (-) (-) (-) NS 38.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_001-002CM FS 10/6/2017 cm 1 2 955 (-) (-) (-) 7.69 (-) NS 37.3 J 37.5 NS NS NS Clay/Silt

MM-T1-C4-17_SED_001-002CM_DUP FD 10/6/2017 cm 1 2 919 (-) (-) (-) (-) (-) NS 38.2 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_002-003CM FS 10/6/2017 cm 2 3 1,040 (-) (-) (-) 7.97 (-) NS 35.9 J 36.7 NS NS NS Clay/Silt

MM-T1-C4-17_SED_002-003CM_DUP FD 10/6/2017 cm 2 3 1,100 (-) (-) (-) (-) (-) NS 35.7 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_003-004CM FS 10/6/2017 cm 3 4 967 (-) (-) (-) 8.24 (-) NS 36.4 J 35.5 NS NS NS Clay/Silt

MM-T1-C4-17_SED_003-004CM_DUP FD 10/6/2017 cm 3 4 1,020 (-) (-) (-) (-) (-) NS 36.8 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_004-005CM FS 10/6/2017 cm 4 5 1,090 (-) (-) (-) 8.27 (-) NS 35.8 J 34.1 NS NS NS Clay/Silt
MM-T1-C4-17_SED_005-006CM FS 10/6/2017 cm 5 6 971 (-) (-) (-) 8.38 (-) NS 39.7 J 37.4 NS NS NS Clay/Silt

MM-T1-C4-17_SED_005-006CM_DUP FD 10/6/2017 cm 5 6 921 (-) (-) (-) (-) (-) NS 39.6 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_006-007CM FS 10/6/2017 cm 6 7 942 (-) (-) (-) 7.43 (-) NS 40.4 J 39.7 NS NS NS Clay/Silt

MM-T1-C4-17_SED_006-007CM_DUP FD 10/6/2017 cm 6 7 989 (-) (-) (-) (-) (-) NS 39 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_007-008CM FS 10/6/2017 cm 7 8 916 (-) (-) (-) 8.04 (-) NS 40.7 J 15.7 NS NS NS Clay/Silt

MM-T1-C4-17_SED_007-008CM_DUP FD 10/6/2017 cm 7 8 976 (-) (-) (-) (-) (-) NS 39.8 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_008-009CM FS 10/6/2017 cm 8 9 1,020 (-) (-) (-) 7.45 (-) NS 40.7 J 40.5 NS NS NS Clay/Silt

MM-T1-C4-17_SED_008-009CM_DUP FD 10/6/2017 cm 8 9 1,040 (-) (-) (-) (-) (-) NS 40.9 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_009-010CM FS 10/6/2017 cm 9 10 874 (-) (-) (-) 6.90 (-) NS 41.2 J 39.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_009-010CM_DUP FD 10/6/2017 cm 9 10 797 (-) (-) (-) (-) (-) NS 43.2 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_010-011CM FS 10/6/2017 cm 10 11 944 (-) (-) (-) 7.60 (-) NS 40.1 J 38.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_010-011CM_DUP FD 10/6/2017 cm 10 11 866 (-) (-) (-) (-) (-) NS 40.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_011-012CM FS 10/6/2017 cm 11 12 1,930 (-) (-) (-) 7.72 (-) NS 5.9 J 37 NS NS NS Clay/Silt

MM-T1-C4-17_SED_011-012CM_DUP FD 10/6/2017 cm 11 12 2,520 (-) (-) (-) (-) (-) NS 6.1 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_012-013CM FS 10/6/2017 cm 12 13 907 (-) (-) (-) 7.97 (-) NS 36.8 J 37.2 NS NS NS Clay/Silt

MM-T1-C4-17_SED_012-013CM_DUP FD 10/6/2017 cm 12 13 857 (-) (-) (-) (-) (-) NS 37.4 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_013-014CM FS 10/6/2017 cm 13 14 929 (-) (-) (-) 7.78 (-) NS 37.4 J 38.1 NS NS NS Clay/Silt

MM-T1-C4-17_SED_013-014CM_DUP FD 10/6/2017 cm 13 14 917 (-) (-) (-) (-) (-) NS 37.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_014-015CM FS 10/6/2017 cm 14 15 1,060 (-) (-) (-) 8.20 (-) NS 38 J (-) NS NS NS Clay/Silt

MM-T1-C4-17_SED_014-015CM_DUP FD 10/6/2017 cm 14 15 947 (-) (-) (-) (-) (-) NS 38.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_015-016CM FS 10/6/2017 cm 15 16 1,040 (-) (-) (-) 9.17 (-) NS 36 J 34.9 NS NS NS Clay/Silt

MM-T1-C4-17_SED_015-016CM_DUP FD 10/6/2017 cm 15 16 1,040 (-) (-) (-) (-) (-) NS 35.7 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_016-017CM FS 10/6/2017 cm 16 17 1,190 (-) (-) (-) 7.91 (-) NS 36.7 J (-) NS NS NS Clay/Silt

MM-T1-C4-17_SED_016-017CM_DUP FD 10/6/2017 cm 16 17 1,150 (-) (-) (-) (-) (-) NS 36.5 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_017-018CM FS 10/6/2017 cm 17 18 1,260 (-) (-) (-) 7.59 (-) NS 35.9 J 36.5 NS NS NS Clay/Silt

MM-T1-C4-17_SED_017-018CM_DUP FD 10/6/2017 cm 17 18 1,310 (-) (-) (-) (-) (-) NS 37.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_018-019CM FS 10/6/2017 cm 18 19 1,030 (-) (-) (-) 8.07 (-) NS 37 J 33.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_018-019CM_DUP FD 10/6/2017 cm 18 19 1,070 (-) (-) (-) (-) (-) NS 36.9 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_019-020CM FS 10/6/2017 cm 19 20 1,020 (-) (-) (-) 8.18 (-) NS 36.8 J 27.1 NS NS NS Clay/Silt

MM-T1-C4-17_SED_019-020CM_DUP FD 10/6/2017 cm 19 20 1,010 (-) (-) (-) (-) (-) NS 37.8 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_020-022CM FS 10/6/2017 cm 20 22 1,080 (-) (-) (-) 7.40 (-) NS 36.6 J 35.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_020-022CM_DUP FD 10/6/2017 cm 20 22 928 (-) (-) (-) (-) (-) NS 37.2 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_022-024CM FS 10/6/2017 cm 22 24 756 (-) (-) (-) 7.48 (-) NS 36.2 J 30.3 NS NS NS Clay/Silt

MM-T1-C4-17_SED_022-024CM_DUP FD 10/6/2017 cm 22 24 783 (-) (-) (-) (-) (-) NS 37.6 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_024-026CM FS 10/6/2017 cm 24 26 545 (-) (-) (-) 8.04 (-) NS 36.7 J 30.5 NS NS NS Clay/Silt

MM-T1-C4-17_SED_024-026CM_DUP FD 10/6/2017 cm 24 26 474 (-) (-) (-) (-) (-) NS 37.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_026-028CM FS 10/6/2017 cm 26 28 349 (-) (-) (-) 7.73 (-) NS 39.4 J 37.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_026-028CM_DUP FD 10/6/2017 cm 26 28 367 (-) (-) (-) (-) (-) NS 39.2 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_028-030CM FS 10/6/2017 cm 28 30 275 (-) (-) (-) 8.69 (-) NS 39.2 J 40.2 NS NS NS Clay/Silt

MM-T1-C4-17_SED_028-030CM_DUP FD 10/6/2017 cm 28 30 317 (-) (-) (-) (-) (-) NS 38.6 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_030-032CM FS 10/6/2017 cm 30 32 224 (-) (-) (-) 8.08 (-) NS 39.9 J 37 NS NS NS Clay/Silt

MM-T1-C4-17_SED_030-032CM_DUP FD 10/6/2017 cm 30 32 254 (-) (-) (-) (-) (-) NS 40 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_032-034CM FS 10/6/2017 cm 32 34 355 (-) (-) (-) 8.09 (-) NS 38.1 J 37 NS NS NS Clay/Silt

MM-T1-C4-17_SED_032-034CM_DUP FD 10/6/2017 cm 32 34 258 (-) (-) (-) (-) (-) NS 39.1 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_034-036CM FS 10/6/2017 cm 34 36 215 (-) (-) (-) 7.69 (-) NS 37.7 J 22.9 NS NS NS Clay/Silt

MM-T1-C4-17_SED_034-036CM_DUP FD 10/6/2017 cm 34 36 227 (-) (-) (-) (-) (-) NS 39.2 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_036-038CM FS 10/6/2017 cm 36 38 165 (-) (-) (-) 8.02 (-) NS 42.7 J 39.8 NS NS NS Clay/Silt

MM-T1-C4-17_SED_036-038CM_DUP FD 10/6/2017 cm 36 38 180 (-) (-) (-) (-) (-) NS 42.3 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_038-040CM FS 10/6/2017 cm 38 40 223 (-) (-) (-) 9.09 (-) NS 36.7 J 31.6 NS NS NS Clay/Silt

MM-T1-C4-17_SED_038-040CM_DUP FD 10/6/2017 cm 38 40 206 (-) (-) (-) (-) (-) NS 38 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_040-045CM FS 10/6/2017 cm 40 45 212 (-) (-) (-) 8.19 (-) NS 38.9 J 38.7 NS NS NS Clay/Silt

MM-T1-C4-17_SED_040-045CM_DUP FD 10/6/2017 cm 40 45 141 (-) (-) (-) (-) (-) NS 38.7 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_045-050CM FS 10/6/2017 cm 45 50 136 J (-) (-) (-) 7.08 (-) NS 33.2 J 39.3 NS NS NS Clay/Silt

MM-T1-C4-17_SED_045-050CM_DUP FD 10/6/2017 cm 45 50 295 J (-) (-) (-) (-) (-) NS 34.9 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_050-055CM FS 10/6/2017 cm 50 55 107 (-) (-) (-) 7.06 (-) NS 43.2 J 41 NS NS NS Clay/Silt

MM-T1-C4-17_SED_050-055CM_DUP FD 10/6/2017 cm 50 55 105 (-) (-) (-) (-) (-) NS 43.4 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_055-060CM FS 10/6/2017 cm 55 60 86 (-) (-) (-) 6.58 (-) NS 44.5 J 27.7 NS NS NS Clay/Silt

MM-T1-C4-17_SED_055-060CM_DUP FD 10/6/2017 cm 55 60 89.9 (-) (-) (-) (-) (-) NS 44.7 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_060-065CM FS 10/6/2017 cm 60 65 66.2 (-) (-) (-) 6.47 (-) NS 45 J 45.3 NS NS NS Clay/Silt

MM-T1-C4-17_SED_060-065CM_DUP FD 10/6/2017 cm 60 65 65.3 (-) (-) (-) (-) (-) NS 46.1 J (-) NS NS NS Clay/Silt
MM-T1-C4-17_SED_065-070CM FS 10/6/2017 cm 65 70 68.5 (-) (-) (-) 6.23 (-) NS 48.2 J 51.2 NS NS NS Clay/Silt Wood Chips

MM-T1-C4-17_SED_065-070CM_DUP FD 10/6/2017 cm 65 70 62.9 (-) (-) (-) (-) (-) NS 48.1 J (-) NS NS NS Clay/Silt Wood Chips
MM-T1-C4-17_SED_070-075CM FS 10/6/2017 cm 70 75 58.6 (-) (-) (-) 5.09 (-) NS 47.2 J 47 NS NS NS Clay/Silt Wood Chips

MM-T1-C4-17_SED_070-075CM_DUP FD 10/6/2017 cm 70 75 61.4 (-) (-) (-) (-) (-) NS 45.7 J (-) NS NS NS Clay/Silt Wood Chips
MM-T1-C4-17_SED_075-080CM FS 10/6/2017 cm 75 80 55.3 (-) (-) (-) 5.21 (-) NS 55.9 J 36.4 NS NS NS Clay/Silt Wood Chips

MM-T1-C4-17_SED_075-080CM_DUP FD 10/6/2017 cm 75 80 52.5 (-) (-) (-) (-) (-) NS 51.4 J (-) NS NS NS Clay/Silt Wood Chips
MM-T1-C4-17_SED_080-085CM FS 10/6/2017 cm 80 85 44.8 (-) (-) (-) 4.51 (-) NS 55.2 J 53.7 NS NS NS Clay/Silt Wood Chips

MM-T1-C4-17_SED_080-085CM_DUP FD 10/6/2017 cm 80 85 41.3 (-) (-) (-) (-) (-) NS 54.9 J (-) NS NS NS Clay/Silt Wood Chips

Marsh Platform Sediment Marsh Soil MM-T1-C4Mendall Marsh 
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T1-C5-A-17_SED_000-001CM FS 10/9/2017 cm 0 1 494 (-) (-) (-) 11.4 (-) NS 29.5 J 29.5 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_001-002CM FS 10/9/2017 cm 1 2 452 (-) (-) (-) 13.8 (-) NS 29.4 J 13.3 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_002-003CM FS 10/9/2017 cm 2 3 452 (-) (-) (-) 12.2 (-) NS 27.2 J 27.3 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_003-004CM FS 10/9/2017 cm 3 4 483 (-) (-) (-) 14.7 (-) NS 26.1 J 26.4 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_004-005CM FS 10/9/2017 cm 4 5 592 (-) (-) (-) 13.9 (-) NS 26.3 J (-) NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_005-006CM FS 10/9/2017 cm 5 6 581 (-) (-) (-) 13.8 (-) NS 24.9 J 30.9 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_006-007CM FS 10/9/2017 cm 6 7 624 (-) (-) (-) 15.0 (-) NS 26.1 J 22 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_007-008CM FS 10/9/2017 cm 7 8 822 (-) (-) (-) 13.1 (-) NS 28.2 J 8.82 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_008-009CM FS 10/9/2017 cm 8 9 949 (-) (-) (-) 12 (-) NS 27.9 J (-) NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_009-010CM FS 10/9/2017 cm 9 10 957 (-) (-) (-) 12.2 (-) NS 28 J 34.2 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_010-011CM FS 10/9/2017 cm 10 11 970 (-) (-) (-) 11.2 (-) NS 27.7 J 29.1 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_011-012CM FS 10/9/2017 cm 11 12 1,210 (-) (-) (-) 12.2 (-) NS 25.4 J 17.1 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_012-013CM FS 10/9/2017 cm 12 13 1,090 (-) (-) (-) 12.1 (-) NS 26.3 J 4.09 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_013-014CM FS 10/9/2017 cm 13 14 1,330 (-) (-) (-) 12.8 (-) NS 29 J 28.8 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_014-015CM FS 10/9/2017 cm 14 15 1,820 (-) (-) (-) 11.8 (-) NS 29.8 J 28.6 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_015-016CM FS 10/9/2017 cm 15 16 2,780 (-) (-) (-) 11.9 (-) NS 30.9 J 29.4 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_016-017CM FS 10/9/2017 cm 16 17 2,520 (-) (-) (-) 11.6 (-) NS 30.7 J 27.9 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_017-018CM FS 10/9/2017 cm 17 18 2,720 (-) (-) (-) 12.3 (-) NS 30.3 J 28.9 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_018-019CM FS 10/9/2017 cm 18 19 4,110 (-) (-) (-) 13.4 (-) NS 30.6 J 30.6 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_019-020CM FS 10/9/2017 cm 19 20 4,430 (-) (-) (-) 13.1 (-) NS 30.2 J 11.5 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_020-022CM FS 10/9/2017 cm 20 22 3,180 (-) (-) (-) 13.4 (-) NS 26.7 J 25 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_022-024CM FS 10/9/2017 cm 22 24 3,000 (-) (-) (-) 11.4 (-) NS 30.9 J 31.6 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_024-026CM FS 10/9/2017 cm 24 26 2,300 (-) (-) (-) 12.6 (-) NS 32 J 32.7 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_026-028CM FS 10/9/2017 cm 26 28 1,490 (-) (-) (-) 11.9 (-) NS 31.9 J 30.5 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_028-030CM FS 10/9/2017 cm 28 30 426 (-) (-) (-) 12.1 (-) NS 28 J 29.5 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_030-032CM FS 10/9/2017 cm 30 32 355 (-) (-) (-) 12.1 (-) 27.73438 28.8 J 22.9 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_032-034CM FS 10/9/2017 cm 32 34 320 (-) (-) (-) 13.0 (-) NS 26 J 34 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_034-036CM FS 10/9/2017 cm 34 36 343 (-) (-) (-) 12 (-) NS 23.9 J 13.9 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_036-038CM FS 10/9/2017 cm 36 38 286 (-) (-) (-) 25.1 (-) NS 28.5 J 32 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_038-040CM FS 10/9/2017 cm 38 40 286 (-) (-) (-) 5.71 (-) NS 29.3 J 38.6 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_040-045CM FS 10/9/2017 cm 40 45 182 (-) (-) (-) 7.63 (-) NS 34.4 J 34 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_045-050CM FS 10/9/2017 cm 45 50 149 (-) (-) (-) 6.4 (-) NS 36.3 J 36.1 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_050-055CM FS 10/9/2017 cm 50 55 56.9 (-) (-) (-) 6.15 (-) NS 41.4 J 17.3 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_055-060CM FS 10/9/2017 cm 55 60 43.7 (-) (-) (-) 7.00 (-) 14.55399 41.8 J 42.6 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_060-065CM FS 10/9/2017 cm 60 65 38.7 (-) (-) (-) 3.23 (-) NS 45.3 J 22.1 NS NS NS Clay/Silt
MM-T1-C5-A-17_SED_065-070CM FS 10/9/2017 cm 65 70 43.1 (-) (-) (-) 5.36 (-) NS 44.6 J 40 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_000-001CM FS 10/9/2017 cm 0 1 136 (-) (-) (-) 25.3 (-) NS 17.9 J 16.7 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_001-002CM FS 10/9/2017 cm 1 2 117 (-) (-) (-) 23 (-) NS 14.4 J 13.3 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_002-003CM FS 10/9/2017 cm 2 3 133 (-) (-) (-) 22.2 (-) NS 16.5 J 17.6 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_003-004CM FS 10/9/2017 cm 3 4 160 (-) (-) (-) 20.4 (-) NS 16 J 13.6 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_004-005CM FS 10/9/2017 cm 4 5 365 (-) (-) (-) 22 (-) NS 18.2 J 16.4 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_005-006CM FS 10/9/2017 cm 5 6 464 (-) (-) (-) 21.8 (-) NS 17.5 J 17.1 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_006-007CM FS 10/9/2017 cm 6 7 449 (-) (-) (-) 22.2 (-) NS 17 J 14.9 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_007-008CM FS 10/9/2017 cm 7 8 231 (-) (-) (-) 27.6 (-) NS 14 J 15.7 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_008-009CM FS 10/9/2017 cm 8 9 132 (-) (-) (-) 21 (-) NS 16.1 J 14.3 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_009-010CM FS 10/9/2017 cm 9 10 78.3 (-) (-) (-) 13.4 (-) NS 16.6 J 14.3 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_010-011CM FS 10/9/2017 cm 10 11 74.7 (-) (-) (-) 24.2 (-) NS 16.2 J 18.6 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_011-012CM FS 10/9/2017 cm 11 12 46.1 (-) (-) (-) 23.4 (-) NS 19.9 J 19.2 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_012-013CM FS 10/9/2017 cm 12 13 33.6 (-) (-) (-) 23.3 (-) NS 19.2 J 19.7 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_013-014CM FS 10/9/2017 cm 13 14 37 (-) (-) (-) 28.6 (-) NS 17.3 J 16.3 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_014-015CM FS 10/9/2017 cm 14 15 30.8 (-) (-) (-) 30.7 (-) NS 15.8 J 17.1 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_015-016CM FS 10/9/2017 cm 15 16 40.8 (-) (-) (-) 28.6 (-) NS 16.3 J 6.45 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_016-017CM FS 10/9/2017 cm 16 17 22.3 J (-) (-) (-) 29.5 (-) NS 16.8 J 14.6 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_017-018CM FS 10/9/2017 cm 17 18 20.8 J (-) (-) (-) 28.7 (-) NS 15.8 J 15 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_018-019CM FS 10/9/2017 cm 18 19 27.9 (-) (-) (-) 25.9 (-) NS 15.6 J (-) NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_019-020CM FS 10/9/2017 cm 19 20 19.6 J (-) (-) (-) 25.85 (-) NS 15 J 17.2 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_020-022CM FS 10/9/2017 cm 20 22 20.2 J (-) (-) (-) 27.0 (-) NS 16.5 J 14 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_022-024CM FS 10/9/2017 cm 22 24 16 J (-) (-) (-) 23.1 (-) NS 17.6 J 16.9 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_024-026CM FS 10/9/2017 cm 24 26 15 J (-) (-) (-) 23.4 (-) NS 17 J 16.3 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_026-028CM FS 10/9/2017 cm 26 28 14.1 J (-) (-) (-) 16.1 (-) NS 18.9 J 20.5 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_028-030CM FS 10/9/2017 cm 28 30 19.6 J (-) (-) (-) 22.9 (-) NS 17.7 J 17.2 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_030-032CM FS 10/9/2017 cm 30 32 19.8 (-) (-) (-) 19.6 (-) NS 18.9 J 16.9 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_032-034CM FS 10/9/2017 cm 32 34 16 J (-) (-) (-) 13.3 (-) NS 23.3 J 22.1 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_034-036CM FS 10/9/2017 cm 34 36 17.6 (-) (-) (-) 17.9 (-) NS 21.8 J 18.7 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_036-038CM FS 10/9/2017 cm 36 38 16.3 J (-) (-) (-) 17 (-) NS 20.5 J 20.6 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_038-040CM FS 10/9/2017 cm 38 40 15.7 J (-) (-) (-) 16.8 (-) NS 22.7 J 20.6 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_040-045CM FS 10/9/2017 cm 40 45 10.4 J (-) (-) (-) 12.6 (-) NS 23.8 J 25 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_045-050CM FS 10/9/2017 cm 45 50 23 (-) (-) (-) 15.5 (-) NS 19.7 J 20 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_050-055CM FS 10/9/2017 cm 50 55 12.9 J (-) (-) (-) 15.0 (-) NS 20.9 J 20.7 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_055-060CM FS 10/9/2017 cm 55 60 12.8 J (-) (-) (-) 17.8 (-) NS 19.3 J 20.8 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_060-065CM FS 10/9/2017 cm 60 65 20.5 (-) (-) (-) 14.9 (-) NS 23.3 J 24.2 NS NS NS Clay/Silt
MM-T1-C6-A-17_SED_065-070CM FS 10/9/2017 cm 65 70 18.8 (-) (-) (-) 16.1 (-) NS 23 J 18.8 NS NS NS Clay/Silt
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T2-C1-B-17_SED_000-001CM FS 9/29/2017 cm 0 1 173 5.957 (-) 135.79 (-) (-) NS 15.8 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_001-002CM FS 9/29/2017 cm 1 2 151 7.955 (-) 122.1 (-) (-) NS 13.8 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_002-003CM FS 9/29/2017 cm 2 3 159 7.733 (-) 119.51 (-) (-) NS 14.4 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_003-004CM FS 10/2/2017 cm 3 4 337 8.695 (-) 94.35 (-) (-) NS 15.9 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_004-005CM FS 10/2/2017 cm 4 5 653 7.733 (-) 103.97 (-) (-) NS 18.5 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_005-006CM FS 10/2/2017 cm 5 6 716 10.286 (-) 111.74 (-) (-) NS 16.4 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_006-007CM FS 10/2/2017 cm 6 7 1,050 8.436 (-) 118.77 (-) (-) NS 20 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_007-008CM FS 10/2/2017 cm 7 8 702 3.7 U (-) 124.69 (-) (-) NS 18 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_008-009CM FS 10/2/2017 cm 8 9 728 8.806 (-) 130.61 (-) (-) NS 17 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_009-010CM FS 10/2/2017 cm 9 10 400 7.918 (-) 115.44 (-) (-) NS 18.2 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_010-011CM FS 10/2/2017 cm 10 11 283 5.809 (-) 127.28 (-) (-) NS 17.5 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_011-012CM FS 10/2/2017 cm 11 12 93.9 8.843 (-) 93.24 (-) (-) NS 19 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_012-013CM FS 10/2/2017 cm 12 13 94.2 7.326 (-) 80.29 (-) (-) NS 18.7 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_013-014CM FS 10/2/2017 cm 13 14 57.5 6.919 (-) 102.86 (-) (-) NS 18 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_014-015CM FS 10/2/2017 cm 14 15 62.6 4.292 (-) 106.56 (-) (-) NS 17.4 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_015-016CM FS 10/2/2017 cm 15 16 44.8 11.174 (-) 117.66 (-) (-) NS 16.8 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_016-017CM FS 10/2/2017 cm 16 17 37.7 8.732 (-) 101.75 (-) (-) NS 16.4 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_017-018CM FS 10/2/2017 cm 17 18 61.5 6.438 (-) 102.12 (-) (-) NS 17.7 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_018-019CM FS 10/2/2017 cm 18 19 44 3.7 UI (-) 108.78 (-) (-) NS 17.2 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_019-020CM FS 10/2/2017 cm 19 20 38.5 3.7 UI (-) 137.27 (-) (-) NS 17.6 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_020-022CM FS 10/2/2017 cm 20 22 34.4 11.618 (-) 133.94 (-) (-) NS 18.2 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_022-024CM FS 10/2/2017 cm 22 24 33.5 8.399 (-) 90.28 (-) (-) NS 18.1 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_024-026CM FS 10/2/2017 cm 24 26 23.5 9.472 (-) 94.72 (-) (-) NS 20.7 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_026-028CM FS 10/2/2017 cm 26 28 23 13.875 (-) 94.72 (-) (-) NS 19.2 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_028-030CM FS 10/2/2017 cm 28 30 17.9 J 6.919 (-) 79.18 (-) (-) NS 20.8 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_030-032CM FS 10/2/2017 cm 30 32 26.6 17.02 (-) 82.51 13.9 (-) NS 22 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_032-034CM FS 10/2/2017 cm 32 34 16.3 12.913 (-) 91.76 (-) (-) NS 23.2 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_034-036CM FS 10/2/2017 cm 34 36 14.2 8.621 (-) 93.61 (-) (-) NS 28.2 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_036-038CM FS 10/2/2017 cm 36 38 13.5 8.51 (-) 78.44 8.92 (-) NS 32.3 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_038-040CM FS 10/2/2017 cm 38 40 16.5 9.62 (-) 70.67 10.5 (-) NS 28 J (-) NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_040-045CM FS 10/2/2017 cm 40 45 18 9.657 (-) 61.05 8.91 (-) NS 29.7 J 28.8 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_045-050CM FS 10/2/2017 cm 45 50 9.91 14.134 (-) 51.43 4.05 (-) NS 48.4 J 45.1 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_050-055CM FS 10/2/2017 cm 50 55 15.5 16.465 (-) 52.54 4.03 (-) NS 50.5 J 47.7 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_055-060CM FS 10/2/2017 cm 55 60 19.7 12.432 (-) 49.21 6.09 (-) NS 43.9 J 38 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_060-065CM FS 10/2/2017 cm 60 65 21.1 13.098 (-) 48.1 8.29 (-) NS 31.3 J 28.1 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_065-070CM FS 10/2/2017 cm 65 70 21.2 8.991 (-) 46.62 7.45 (-) NS 35.4 J 31.3 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_070-075CM FS 10/2/2017 cm 70 75 22.7 14.393 (-) 33.633 5.6 (-) NS 41 J 37 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_075-080CM FS 10/2/2017 cm 75 80 21.4 2.9637 (-) 31.228 5.46 (-) NS 42 J 39.7 NS NS NS Clay/Silt
MM-T2-C1-B-17_SED_080-085CM FS 10/2/2017 cm 80 85 23.9 3.7 U (-) 22.015 5.86 (-) NS 41.8 J 41.8 NS NS NS Clay/Silt
MM-T2-C2-A-17_SED_000-001CM FS 10/24/2017 cm 0 1 570 8.04 208 (-) (-) 8.91 NS (-) (-) 6.29 84.9 8.84
MM-T2-C2-A-17_SED_001-002CM FS 10/24/2017 cm 1 2 621 8.14 196 (-) (-) 5.02 NS (-) (-) 3.45 86.2 10.4
MM-T2-C2-A-17_SED_002-003CM FS 10/24/2017 cm 2 3 549 12.5 237 (-) (-) 11.0 NS (-) (-) 0.86 87.8 11.4
MM-T2-C2-A-17_SED_003-004CM FS 10/24/2017 cm 3 4 706 8.10 223 (-) (-) 12.4 NS (-) (-) 1.66 88.7 9.61
MM-T2-C2-A-17_SED_004-005CM FS 10/24/2017 cm 4 5 612 12.1 226 (-) (-) 10.2 NS (-) (-) 8.85 78.1 13.0
MM-T2-C2-A-17_SED_005-006CM FS 10/24/2017 cm 5 6 640 9.32 181 (-) (-) 15.6 NS (-) (-) 5.76 82.9 11.4
MM-T2-C2-A-17_SED_006-007CM FS 10/24/2017 cm 6 7 708 12.1 169 (-) (-) 13.9 NS (-) (-) 2.42 85.6 12.0
MM-T2-C2-A-17_SED_007-008CM FS 10/24/2017 cm 7 8 832 10.7 167 (-) (-) 11.8 NS (-) (-) 13.6 74.7 11.7
MM-T2-C2-A-17_SED_008-009CM FS 10/24/2017 cm 8 9 914 12.2 119 (-) (-) 12.7 NS (-) (-) 1.97 81.6 16.4
MM-T2-C2-A-17_SED_009-010CM FS 10/24/2017 cm 9 10 1,140 14.4 129 (-) (-) 26.7 NS (-) (-) 0.71 88.7 10.6
MM-T2-C2-A-17_SED_010-011CM FS 10/24/2017 cm 10 11 1,290 18.4 87.3 (-) (-) 27.5 NS (-) (-) 10.7 76.4 12.9
MM-T2-C2-A-17_SED_011-012CM FS 10/24/2017 cm 11 12 1,700 18.1 116 (-) (-) 26.2 NS (-) (-) 0.5 88.4 11.1
MM-T2-C2-A-17_SED_012-013CM FS 10/24/2017 cm 12 13 2,030 18.7 85.3 (-) (-) 27.0 NS (-) (-) 10.6 76.3 13.2
MM-T2-C2-A-17_SED_013-014CM FS 10/24/2017 cm 13 14 2,460 24.8 113 (-) (-) 27.5 NS (-) (-) 1.49 89.5 8.99
MM-T2-C2-A-17_SED_014-015CM FS 10/24/2017 cm 14 15 3,220 24.9 97.7 (-) (-) 30.5 NS (-) (-) 6.64 81.1 12.3
MM-T2-C2-A-17_SED_015-016CM FS 10/24/2017 cm 15 16 3,960 25.4 69.5 (-) (-) 23.8 NS (-) (-) 4.11 85.9 9.96
MM-T2-C2-A-17_SED_016-017CM FS 10/24/2017 cm 16 17 4,280 25.2 74.4 (-) (-) 25.3 NS (-) (-) 1.51 90.3 8.15
MM-T2-C2-A-17_SED_017-018CM FS 10/24/2017 cm 17 18 4,650 25.6 66.4 (-) (-) 28.6 NS (-) (-) 8.42 80.6 11.0
MM-T2-C2-A-17_SED_018-019CM FS 10/24/2017 cm 18 19 4,730 37.9 80.2 (-) (-) 30.3 NS (-) (-) 10.22 77.4 12.4
MM-T2-C2-A-17_SED_019-020CM FS 10/24/2017 cm 19 20 5,490 55.9 92.6 (-) (-) 31.1 NS (-) (-) 1.17 87.2 11.6
MM-T2-C2-A-17_SED_020-022CM FS 10/24/2017 cm 20 22 3,250 36.3 45.0 (-) (-) 28.6 NS (-) (-) 0.74 90.2 9.04
MM-T2-C2-A-17_SED_022-024CM FS 10/24/2017 cm 22 24 1,340 11.4 46.1 (-) (-) 35.0 NS (-) (-) 3.11 85.4 11.5
MM-T2-C2-A-17_SED_024-026CM FS 10/24/2017 cm 24 26 434 4.08 38.4 (-) (-) 29.2 NS (-) (-) 2.42 87.0 10.6
MM-T2-C2-A-17_SED_026-028CM FS 10/24/2017 cm 26 28 288 0 U 32.7 (-) (-) 25.4 NS (-) (-) 0.53 83.5 16.0
MM-T2-C2-A-17_SED_028-030CM FS 10/24/2017 cm 28 30 279 1.61 31.8 (-) (-) 23.9 NS (-) (-) 5.13 81.5 13.4
MM-T2-C2-A-17_SED_030-032CM FS 10/24/2017 cm 30 32 317 1.37 31.0 (-) (-) 21.3 NS (-) (-) 9.21 78.7 12.1
MM-T2-C2-A-17_SED_032-034CM FS 10/24/2017 cm 32 34 266 2.22 31.3 (-) (-) 23.2 NS (-) (-) 0.81 86.0 13.2
MM-T2-C2-A-17_SED_034-036CM FS 10/24/2017 cm 34 36 291 0 U 20.6 (-) (-) 21.5 NS (-) (-) 0.89 84.5 14.7
MM-T2-C2-A-17_SED_036-038CM FS 10/24/2017 cm 36 38 329 0 U 25.2 (-) (-) 19.2 NS (-) (-) 0.87 86.4 12.8
MM-T2-C2-A-17_SED_038-040CM FS 10/24/2017 cm 38 40 194 0 U 23.5 (-) (-) 17.7 NS (-) (-) 2.97 88.9 8.14
MM-T2-C2-A-17_SED_040-045CM FS 10/24/2017 cm 40 45 160 0 U 20.9 (-) (-) 17.2 NS (-) (-) 2.54 82.4 15.1
MM-T2-C2-A-17_SED_045-050CM FS 10/24/2017 cm 45 50 78.9 0 U 10.6 (-) (-) 15.4 NS (-) (-) 2.22 90.1 7.73
MM-T2-C2-A-17_SED_050-055CM FS 10/24/2017 cm 50 55 73.7 0 U 13.0 (-) (-) 13.0 NS (-) (-) 3.18 86.3 10.6
MM-T2-C2-A-17_SED_055-060CM FS 10/24/2017 cm 55 60 24.8 0 U 13.0 (-) (-) 12.3 NS (-) (-) 6.4 84.8 8.77
MM-T2-C2-A-17_SED_060-065CM FS 10/24/2017 cm 60 65 31.3 0 U 17.0 (-) (-) 9.68 NS (-) (-) 0.86 90.6 8.51
MM-T2-C2-A-17_SED_065-070CM FS 10/24/2017 cm 65 70 29.1 0 U 12.3 (-) (-) 11.1 NS (-) (-) 0.98 88.8 10.2
MM-T2-C2-A-17_SED_070-075CM FS 10/24/2017 cm 70 75 32.4 0 U 12.1 (-) (-) 11.5 NS (-) (-) 2.72 85.9 11.4
MM-T2-C2-A-17_SED_075-080CM FS 10/24/2017 cm 75 80 30.5 0 U 14.0 (-) (-) 11.0 NS (-) (-) 1.86 86.1 12.1
MM-T2-C2-A-17_SED_080-085CM FS 10/24/2017 cm 80 85 37.7 0 U 21.1 (-) (-) 9.71 NS (-) (-) 2.28 88.9 8.86
MM-T2-C2-A-17_SED_085-090CM FS 10/24/2017 cm 85 90 30.6 0 U 15.0 (-) (-) 8.71 NS (-) (-) 1.95 88.3 9.73
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T2-C3-A-17_SED_000-001CM FS 10/10/2017 cm 0 1 705 6.12 114 (-) (-) 4.29 NS (-) (-) 4.04 83.6 12.4 Clay/Silt
MM-T2-C3-A-17_SED_001-002CM FS 10/10/2017 cm 1 2 696 11.3 99.7 (-) (-) 6.76 NS (-) (-) 3.67 85.4 10.9 Clay/Silt
MM-T2-C3-A-17_SED_002-003CM FS 10/10/2017 cm 2 3 868 4.29 88.8 (-) (-) 8.96 NS (-) (-) 4.23 83.8 12.0 Clay/Silt
MM-T2-C3-A-17_SED_003-004CM FS 10/10/2017 cm 3 4 881 6.74 81.0 (-) (-) 4.43 NS (-) (-) 6.82 82.3 10.9 Clay/Silt
MM-T2-C3-A-17_SED_004-005CM FS 10/10/2017 cm 4 5 1,020 6.68 75.6 (-) (-) 8.11 NS (-) (-) 7.24 81.2 11.6 Clay/Silt
MM-T2-C3-A-17_SED_005-006CM FS 10/10/2017 cm 5 6 1,190 1.07 70.0 (-) (-) 5.93 NS (-) (-) 4.83 83.2 11.9 Clay/Silt
MM-T2-C3-A-17_SED_006-007CM FS 10/10/2017 cm 6 7 1,320 11.0 61.9 (-) (-) 5.33 NS (-) (-) 5.28 81.4 13.4 Clay/Silt
MM-T2-C3-A-17_SED_007-008CM FS 10/10/2017 cm 7 8 1,540 10.0 61.8 (-) (-) 5.84 NS (-) (-) 5.13 80.9 14.0 Clay/Silt
MM-T2-C3-A-17_SED_008-009CM FS 10/10/2017 cm 8 9 1,800 4.38 50.9 (-) (-) 5.63 NS (-) (-) 5.1 81.2 13.7 Clay/Silt
MM-T2-C3-A-17_SED_009-010CM FS 10/10/2017 cm 9 10 2,010 14.4 48.1 (-) (-) 3.23 NS (-) (-) 4.19 83.3 12.5 Clay/Silt
MM-T2-C3-A-17_SED_010-011CM FS 10/10/2017 cm 10 11 2,390 17.3 43.0 (-) (-) 6.64 NS (-) (-) 4.9 81.8 13.3 Clay/Silt
MM-T2-C3-A-17_SED_011-012CM FS 10/10/2017 cm 11 12 3,280 18.9 25.7 (-) (-) 5.74 NS (-) (-) 3.68 83.2 13.1 Clay/Silt
MM-T2-C3-A-17_SED_012-013CM FS 10/10/2017 cm 12 13 3,710 20.0 24.4 (-) (-) 5.67 NS (-) (-) 2.39 86.1 11.6 Clay/Silt
MM-T2-C3-A-17_SED_013-014CM FS 10/10/2017 cm 13 14 933 3.38 7.57 (-) (-) 4.85 NS (-) (-) 2.87 84.6 12.5 Clay/Silt
MM-T2-C3-A-17_SED_014-015CM FS 10/10/2017 cm 14 15 379 0 8.70 (-) (-) 3.11 NS (-) (-) 1.42 87.8 10.7 Clay/Silt
MM-T2-C3-A-17_SED_015-016CM FS 10/10/2017 cm 15 16 817 3.28 9.79 (-) (-) 4.85 NS (-) (-) 1.83 86.8 11.4 Clay/Silt
MM-T2-C3-A-17_SED_016-017CM FS 10/10/2017 cm 16 17 5,490 16.1 24.3 (-) (-) 6.05 NS (-) (-) 3.16 85.1 11.7 Clay/Silt
MM-T2-C3-A-17_SED_017-018CM FS 10/10/2017 cm 17 18 3,440 13.2 21.9 (-) (-) 7.32 NS (-) (-) 5 84.6 10.4 Clay/Silt
MM-T2-C3-A-17_SED_018-019CM FS 10/10/2017 cm 18 19 2,670 23.9 23.1 (-) (-) 8.35 NS (-) (-) 6.97 83.3 9.7 Clay/Silt
MM-T2-C3-A-17_SED_019-020CM FS 10/10/2017 cm 19 20 1,830 10.5 23.1 (-) (-) 7.9 NS (-) (-) 8.59 78.4 13.1 Clay/Silt
MM-T2-C3-A-17_SED_020-022CM FS 10/10/2017 cm 20 22 705 5.01 17.2 (-) (-) 3.5 NS (-) (-) 7.74 77.7 14.5 Clay/Silt
MM-T2-C3-A-17_SED_022-024CM FS 10/10/2017 cm 22 24 74.5 1.51 7.82 (-) (-) 1.54 NS (-) (-) 3.94 86.7 9.4 Clay/Silt
MM-T2-C3-A-17_SED_024-026CM FS 10/10/2017 cm 24 26 54.3 1.21 6.07 (-) (-) 1.12 NS (-) (-) 2.73 88.5 8.8 Clay/Silt
MM-T2-C3-A-17_SED_026-028CM FS 10/10/2017 cm 26 28 47.6 0 7.08 (-) (-) 1.6 NS (-) (-) 1.2 92.2 6.6 Clay/Silt
MM-T2-C3-A-17_SED_028-030CM FS 10/10/2017 cm 28 30 32.8 1.62 7.20 (-) (-) 1.22 NS (-) (-) 1.29 88.3 10.4 Clay/Silt
MM-T2-C3-A-17_SED_030-032CM FS 10/10/2017 cm 30 32 31 2.67 8.48 (-) (-) 1.61 NS (-) (-) 2.22 90.0 7.8 Clay/Silt
MM-T2-C3-A-17_SED_032-034CM FS 10/10/2017 cm 32 34 36.3 0 8.09 (-) (-) 1.99 NS (-) (-) 3.71 86.3 10.0 Clay/Silt
MM-T2-C3-A-17_SED_034-036CM FS 10/10/2017 cm 34 36 34.6 0.200 9.02 (-) (-) 1.66 NS (-) (-) 2.08 85.5 12.4 Clay/Silt
MM-T2-C3-A-17_SED_036-038CM FS 10/10/2017 cm 36 38 35.5 0.423 7.12 (-) (-) 2.71 NS (-) (-) 1.5 87.8 10.7 Clay/Silt
MM-T2-C3-A-17_SED_038-040CM FS 10/10/2017 cm 38 40 41.3 0.715 6.62 (-) (-) 4.21 NS (-) (-) 1.86 90.0 8.2 Clay/Silt
MM-T2-C3-A-17_SED_040-045CM FS 10/10/2017 cm 40 45 33.5 1.70 6.88 (-) (-) 4.72 NS (-) (-) 1.28 91.3 7.4 Clay/Silt
MM-T2-C3-A-17_SED_045-050CM FS 10/10/2017 cm 45 50 38.9 0 5.86 (-) (-) 4.26 NS (-) (-) 0.83 90.1 9.1 Clay/Silt
MM-T2-C3-A-17_SED_050-055CM FS 10/10/2017 cm 50 55 30.9 0 7.51 (-) (-) 3.86 NS (-) (-) 1.54 90.2 8.3 Clay/Silt
MM-T2-C3-A-17_SED_055-060CM FS 10/10/2017 cm 55 60 28.3 0 9.02 (-) (-) 2.63 NS (-) (-) 1.7 87.7 10.6 Clay/Silt
MM-T2-C3-A-17_SED_060-065CM FS 10/10/2017 cm 60 65 67.9 1.71 8.37 (-) (-) 11.12 NS (-) (-) 11.83 81.7 6.5 Clay/Silt
MM-T2-C3-A-17_SED_065-070CM FS 10/10/2017 cm 65 70 50.8 2.08 8.29 (-) (-) 3.37 NS (-) (-) 16.76 77.1 6.1 Clay/Silt
MM-T2-C3-A-17_SED_070-075CM FS 10/10/2017 cm 70 75 52.7 0 8.87 (-) (-) 4.95 NS (-) (-) 2.94 92.2 4.9 Clay/Silt
MM-T2-C3-A-17_SED_075-080CM FS 10/10/2017 cm 75 80 30.5 0 9.24 (-) (-) 4.84 NS (-) (-) 2.88 88.0 9.1 Clay/Silt
MM-T2-C3-A-17_SED_080-085CM FS 10/10/2017 cm 80 85 32 2.29 9.04 (-) (-) 2.92 NS (-) (-) 6.22 85.2 8.6 Clay/Silt
MM-T2-C3-A-17_SED_085-090CM FS 10/10/2017 cm 85 90 29.5 2.73 7.78 (-) (-) 5.04 NS (-) (-) 7.46 86.2 6.3 Clay/Silt
MM-T2-C4-B-17_SED_000-001CM FS 9/15/2017 cm 0 1 116 (-) (-) (-) 4.91 (-) NS 40 J 47.2 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_001-002CM FS 9/15/2017 cm 1 2 88.5 (-) (-) (-) 4.07 (-) NS 47.2 J 48 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_002-003CM FS 9/15/2017 cm 2 3 77.8 (-) (-) (-) 7.29 (-) NS 43.8 J 44.6 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_003-004CM FS 9/15/2017 cm 3 4 69 (-) (-) (-) 6.01 (-) NS 45 J 45 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_004-005CM FS 9/15/2017 cm 4 5 64.6 (-) (-) (-) 4.96 (-) NS 48.6 J 48.2 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_005-006CM FS 9/15/2017 cm 5 6 64.9 (-) (-) (-) 3.99 (-) NS 50.1 J 50.5 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_006-007CM FS 9/15/2017 cm 6 7 53.9 (-) (-) (-) 3.10 (-) NS 54.9 J 55.6 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_007-008CM FS 9/15/2017 cm 7 8 48.4 (-) (-) (-) 2.46 J (-) NS 56.7 J 55.8 NS NS NS Clay/Silt Wood Chips
MM-T2-C4-B-17_SED_008-009CM FS 9/15/2017 cm 8 9 45.4 (-) (-) (-) 2.53 (-) NS 56.9 J 57.9 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_009-010CM FS 9/15/2017 cm 9 10 34.2 (-) (-) (-) 2.79 (-) NS 60 J 59.7 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_010-011CM FS 9/15/2017 cm 10 11 34.4 (-) (-) (-) 2.04 (-) NS 60.6 J 60.4 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_011-012CM FS 9/15/2017 cm 11 12 28.3 (-) (-) (-) 2.32 (-) NS 63.8 J 62.5 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_012-013CM FS 9/15/2017 cm 12 13 23.4 (-) (-) (-) 1.63 (-) NS 64.7 J 66.3 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_013-014CM FS 9/15/2017 cm 13 14 19.9 (-) (-) (-) 1.84 (-) NS 66.9 J 67 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_014-015CM FS 9/15/2017 cm 14 15 17.3 (-) (-) (-) 1.40 (-) NS 68.8 J 69.4 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_015-016CM FS 9/15/2017 cm 15 16 13.7 (-) (-) (-) 1.16 (-) NS 74.4 J 72.7 NS NS NS Clay/Silt Sand/Shells
MM-T2-C4-B-17_SED_016-017CM FS 9/15/2017 cm 16 17 12.4 (-) (-) (-) 1.12 (-) NS 76.4 J 74.9 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_017-018CM FS 9/15/2017 cm 17 18 12.1 (-) (-) (-) 1.15 (-) NS 75.6 J 75.2 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_018-019CM FS 9/15/2017 cm 18 19 10.8 (-) (-) (-) 1.13 (-) NS 73.1 J 72.8 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_019-020CM FS 9/15/2017 cm 19 20 11.1 (-) (-) (-) 1.07 (-) NS 74.1 J 73.3 NS NS NS Clay/Silt Sand/Wood Chips
MM-T2-C4-B-17_SED_020-022CM FS 9/15/2017 cm 20 22 8.41 (-) (-) (-) 0.603 (-) NS 71.4 J 80.3 NS NS NS Clay/Silt Sand/Wood Chips/Shells
MM-T2-C4-B-17_SED_022-024CM FS 9/15/2017 cm 22 24 5.09 (-) (-) (-) 0.739 J (-) NS 84.7 J 84.2 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_024-026CM FS 9/15/2017 cm 24 26 4.89 (-) (-) (-) 0.341 (-) NS 85.6 J 87 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_026-028CM FS 9/15/2017 cm 26 28 3.36 J (-) (-) (-) 0.356 (-) NS 87.1 J 87.1 NS NS NS Clay/Silt Sand/Shells
MM-T2-C4-B-17_SED_028-030CM FS 9/15/2017 cm 28 30 4 J (-) (-) (-) 0.324 (-) NS 85.4 J 87.2 NS NS NS Clay/Silt Sand/Gravel/Shells
MM-T2-C4-B-17_SED_030-032CM FS 9/15/2017 cm 30 32 3.84 J (-) (-) (-) 0.282 (-) NS 85.1 J 87.1 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_032-034CM FS 9/15/2017 cm 32 34 3.27 J (-) (-) (-) 0.324 (-) NS 82.5 J 82.3 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_034-036CM FS 9/15/2017 cm 34 36 4.11 J (-) (-) (-) 0.702 (-) NS 83.5 J 79.5 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_036-038CM FS 9/15/2017 cm 36 38 7.03 (-) (-) (-) 0.719 (-) NS 82.8 J 81.6 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_038-040CM FS 9/15/2017 cm 38 40 4.18 J (-) (-) (-) 0.532 (-) NS 84.2 J 83 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_040-045CM FS 9/15/2017 cm 40 45 4.03 J (-) (-) (-) 0.411 (-) NS 84.5 J 83.1 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_045-050CM FS 9/15/2017 cm 45 50 5.11 (-) (-) (-) 0.439 (-) NS 81.5 J 81.4 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_050-055CM FS 9/15/2017 cm 50 55 4.25 J (-) (-) (-) 0.379 (-) NS 83.7 J 83.7 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_055-060CM FS 9/15/2017 cm 55 60 5.41 (-) (-) (-) 0.473 (-) NS 82.5 J 81.9 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_060-065CM FS 9/15/2017 cm 60 65 5.56 (-) (-) (-) 0.426 (-) NS 80.6 J 78.6 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_065-070CM FS 9/15/2017 cm 65 70 4.73 (-) (-) (-) 0.458 J (-) NS 81.9 J 82.2 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_070-075CM FS 9/15/2017 cm 70 75 4.32 J (-) (-) (-) 0.805 (-) NS 80.1 J 81 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_075-080CM FS 9/15/2017 cm 75 80 4.47 J (-) (-) (-) 0.572 (-) NS 81.5 J 80 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_080-085CM FS 9/15/2017 cm 80 85 4.68 J (-) (-) (-) 0.374 (-) NS 81.1 J 81.7 NS NS NS Clay/Silt Sand
MM-T2-C4-B-17_SED_085-090CM FS 9/15/2017 cm 85 90 5.12 (-) (-) (-) 0.638 (-) NS 80.9 J 78.6 NS NS NS Clay/Silt Sand
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T2-C5-A-17_SED_000-001CM FS 9/15/2017 cm 0 1 544 (-) (-) (-) 5.13 (-) NS 36.1 J 42.4 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_001-002CM FS 9/15/2017 cm 1 2 446 (-) (-) (-) 7.82 (-) NS 33.4 J 37.1 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_002-003CM FS 9/15/2017 cm 2 3 525 (-) (-) (-) 5.33 (-) NS 35.8 J 37.9 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_003-004CM FS 9/15/2017 cm 3 4 342 (-) (-) (-) 3.86 (-) NS 39.6 J 47.2 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_004-005CM FS 9/15/2017 cm 4 5 287 (-) (-) (-) 3.67 (-) NS 44 J 43.3 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_005-006CM FS 9/15/2017 cm 5 6 282 (-) (-) (-) 3.04 (-) NS 45.2 J 51.6 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_006-007CM FS 9/15/2017 cm 6 7 301 (-) (-) (-) 3.71 (-) NS 46.1 J 52.8 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_007-008CM FS 9/15/2017 cm 7 8 253 (-) (-) (-) 2.67 (-) NS 51.4 J 50 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_008-009CM FS 9/15/2017 cm 8 9 408 (-) (-) (-) 2.89 J (-) NS 41.3 J 56.5 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_009-010CM FS 9/15/2017 cm 9 10 257 (-) (-) (-) 2.80 (-) NS 53.6 J 52.6 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_010-011CM FS 9/15/2017 cm 10 11 236 (-) (-) (-) 2.60 (-) NS 59.3 J 56.2 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_011-012CM FS 9/15/2017 cm 11 12 183 (-) (-) (-) 2.65 (-) NS 53.1 J 59.1 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_012-013CM FS 9/15/2017 cm 12 13 195 (-) (-) (-) 1.80 (-) NS 55.5 J 58.3 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_013-014CM FS 9/15/2017 cm 13 14 193 (-) (-) (-) 6.05 J (-) NS 56 J 56 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_014-015CM FS 9/15/2017 cm 14 15 176 (-) (-) (-) 1.74 (-) NS 56.5 J 60.8 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_015-016CM FS 9/15/2017 cm 15 16 171 (-) (-) (-) 1.52 (-) NS 63.8 J 61 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_016-017CM FS 9/15/2017 cm 16 17 181 (-) (-) (-) 1.98 (-) NS 60.3 J 65.9 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_017-018CM FS 9/15/2017 cm 17 18 266 (-) (-) (-) 1.74 (-) NS 62.9 J 62.9 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_018-019CM FS 9/15/2017 cm 18 19 224 (-) (-) (-) 1.30 (-) NS 64.1 J 65.5 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_019-020CM FS 9/15/2017 cm 19 20 276 (-) (-) (-) 1.14 (-) NS 67.4 J 68.5 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_020-022CM FS 9/15/2017 cm 20 22 109 (-) (-) (-) 1.16 (-) NS 67.8 J 69 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_022-024CM FS 9/15/2017 cm 22 24 151 (-) (-) (-) 1.17 (-) NS 65.9 J 67.7 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_024-026CM FS 9/15/2017 cm 24 26 123 (-) (-) (-) 1.81 (-) NS 62.8 J 63.9 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_026-028CM FS 9/15/2017 cm 26 28 83.2 (-) (-) (-) 1.61 (-) NS 64.9 J 64.4 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_028-030CM FS 9/15/2017 cm 28 30 96.3 (-) (-) (-) 1.40 (-) NS 63.6 J 67 NS NS NS Clay/Silt
MM-T2-C5-A-17_SED_030-032CM FS 9/15/2017 cm 30 32 60.3 (-) (-) (-) 1.56 (-) NS 67.1 J 62.9 NS NS NS Clay/Silt Wood Chips
MM-T2-C5-A-17_SED_032-034CM FS 9/15/2017 cm 32 34 47.9 (-) (-) (-) 1.36 (-) NS 63 J 63.5 NS NS NS Clay/Silt Gravel
MM-T2-C5-A-17_SED_034-036CM FS 9/15/2017 cm 34 36 45.5 (-) (-) (-) 1.46 (-) NS 65.8 J 64 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_036-038CM FS 9/15/2017 cm 36 38 39.7 (-) (-) (-) 1.44 J (-) NS 64.7 J 64.2 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_038-040CM FS 9/15/2017 cm 38 40 28.3 (-) (-) (-) 1.47 (-) NS 64.6 J 77.1 NS NS NS Clay/Silt Sand/Gravel
MM-T2-C5-A-17_SED_040-045CM FS 9/15/2017 cm 40 45 28.5 (-) (-) (-) 1.62 (-) NS 63.6 J 62.1 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_045-050CM FS 9/15/2017 cm 45 50 25.5 (-) (-) (-) 1.66 (-) NS 63.1 J 63.4 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_050-055CM FS 9/15/2017 cm 50 55 17 (-) (-) (-) 1.28 (-) NS 67.5 J 65.4 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_055-060CM FS 9/15/2017 cm 55 60 19 (-) (-) (-) 1.27 (-) NS 66 J 67.8 NS NS NS Clay/Silt Sand/Gravel
MM-T2-C5-A-17_SED_060-065CM FS 9/15/2017 cm 60 65 16.7 (-) (-) (-) 1.45 (-) NS 64.8 J 66.1 NS NS NS Clay/Silt Sand
MM-T2-C5-A-17_SED_065-070CM FS 9/15/2017 cm 65 70 18 (-) (-) (-) 1.56 (-) NS 67.1 J 67.6 NS NS NS Clay/Silt Sand/Gravel
MM-T2-C5-A-17_SED_070-075CM FS 9/15/2017 cm 70 75 23.1 (-) (-) (-) 1.89 (-) NS 63 J 62.2 NS NS NS Clay/Silt Sand/Gravel
MM-T2-C5-A-17_SED_075-080CM FS 9/15/2017 cm 75 80 25.6 (-) (-) (-) 2.28 (-) NS 58.4 J 68.8 NS NS NS Clay/Silt Sand/Gravel
MM-T2-C5-A-17_SED_080-085CM FS 9/15/2017 cm 80 85 22.7 (-) (-) (-) 2.15 (-) NS 55.8 J 64.3 NS NS NS Clay/Silt Sand/Gravel
MM-T2-C5-A-17_SED_085-090CM FS 9/15/2017 cm 85 90 21.8 (-) (-) (-) 2.04 (-) NS 59 J 62.1 NS NS NS Clay/Silt Sand
MM-T2-C6-A-17_SED_000-001CM FS 9/18/2017 cm 0 1 960 (-) (-) (-) 6.41 (-) NS 37.2 J 46.8 J NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_001-002CM FS 9/18/2017 cm 1 2 642 (-) (-) (-) 4.74 (-) NS 43.8 J 42.9 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_002-003CM FS 9/18/2017 cm 2 3 593 (-) (-) (-) 4.78 (-) 12.2 39.8 J 40 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_003-004CM FS 9/18/2017 cm 3 4 718 (-) (-) (-) 5.92 (-) NS 38 J 39.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_004-005CM FS 9/18/2017 cm 4 5 642 (-) (-) (-) 6.09 (-) NS 40.5 J 34.4 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_005-006CM FS 9/18/2017 cm 5 6 691 (-) (-) (-) 5.79 (-) NS 37.8 J 34.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_006-007CM FS 9/18/2017 cm 6 7 736 (-) (-) (-) 5.88 (-) NS 39.8 J 38.9 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_007-008CM FS 9/18/2017 cm 7 8 720 (-) (-) (-) 5.92 (-) NS 42.1 J 56.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_008-009CM FS 9/18/2017 cm 8 9 882 (-) (-) (-) 6.39 (-) NS 38.5 J 34.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_009-010CM FS 9/18/2017 cm 9 10 698 (-) (-) (-) 5.77 (-) NS 41.3 J 44 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_010-011CM FS 9/18/2017 cm 10 11 843 (-) (-) (-) 4.78 (-) NS 40.3 J 42.6 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_011-012CM FS 9/18/2017 cm 11 12 748 (-) (-) (-) 5.96 (-) NS 40.6 J 40.4 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_012-013CM FS 9/18/2017 cm 12 13 736 (-) (-) (-) 5.84 (-) NS 42.6 J 39.5 NS NS NS Clay/Silt Shells
MM-T2-C6-A-17_SED_013-014CM FS 9/18/2017 cm 13 14 733 (-) (-) (-) 5.71 (-) NS 42.6 J 45.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_014-015CM FS 9/18/2017 cm 14 15 651 (-) (-) (-) 4.74 (-) NS 44.1 J 47.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_015-016CM FS 9/18/2017 cm 15 16 826 (-) (-) (-) 5.09 (-) 12.2 40.1 J 34.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_016-017CM FS 9/18/2017 cm 16 17 764 (-) (-) (-) 5.15 (-) NS 39.6 J 38.1 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_017-018CM FS 9/18/2017 cm 17 18 720 (-) (-) (-) 5.10 (-) NS 41.6 J 43.3 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_018-019CM FS 9/18/2017 cm 18 19 714 (-) (-) (-) 4.26 (-) NS 42.6 J 37.9 NS NS NS Clay/Silt Shells
MM-T2-C6-A-17_SED_019-020CM FS 9/18/2017 cm 19 20 823 (-) (-) (-) 5.57 (-) NS 39.7 J 34.6 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_020-022CM FS 9/18/2017 cm 20 22 708 (-) (-) (-) 4.86 (-) NS 43.1 J 39.5 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_022-024CM FS 9/18/2017 cm 22 24 697 (-) (-) (-) 6 (-) NS 47.9 J 34.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_024-026CM FS 9/18/2017 cm 24 26 743 (-) (-) (-) 4.21 (-) NS 42.9 J 43.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_026-028CM FS 9/18/2017 cm 26 28 642 (-) (-) (-) 4.69 (-) NS 46.2 J 38.3 NS NS NS Clay/Silt Wood Chips
MM-T2-C6-A-17_SED_028-030CM FS 9/18/2017 cm 28 30 709 (-) (-) (-) 3.97 (-) NS 45.6 J 47.9 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_030-032CM FS 9/18/2017 cm 30 32 1,010 (-) (-) (-) 4.52 (-) 9.86 43.2 J 43.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_032-034CM FS 9/18/2017 cm 32 34 785 (-) (-) (-) 5.59 (-) NS 41.8 J 37.9 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_034-036CM FS 9/18/2017 cm 34 36 903 (-) (-) (-) 5.69 (-) NS 44.2 J 45.4 NS NS NS Clay/Silt Wood Chips
MM-T2-C6-A-17_SED_036-038CM FS 9/18/2017 cm 36 38 803 (-) (-) (-) 5.42 (-) NS 43.2 J 38.6 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_038-040CM FS 9/18/2017 cm 38 40 739 (-) (-) (-) 5.33 (-) NS 38.2 J 39.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_040-045CM FS 9/18/2017 cm 40 45 565 (-) (-) (-) 5.36 (-) NS 45 J 43.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_045-050CM FS 9/18/2017 cm 45 50 589 (-) (-) (-) 4.75 (-) NS 48.8 J 45.9 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_050-055CM FS 9/18/2017 cm 50 55 662 (-) (-) (-) 4.16 (-) NS 54.8 J 56.9 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_055-060CM FS 9/18/2017 cm 55 60 2,250 (-) (-) (-) 7.34 (-) 12.2 45 J 45.4 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_060-065CM FS 9/18/2017 cm 60 65 2,820 (-) (-) (-) 6.70 (-) NS 42.2 J 46.3 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_065-070CM FS 9/18/2017 cm 65 70 3,280 (-) (-) (-) 8.39 (-) NS 43.6 J 43.8 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_070-075CM FS 9/18/2017 cm 70 75 1,870 (-) (-) (-) 4.39 (-) NS 49 J 56.2 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_075-080CM FS 9/18/2017 cm 75 80 1,990 (-) (-) (-) 6.71 (-) NS 46.1 J 44.4 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_080-085CM FS 9/18/2017 cm 80 85 504 (-) (-) (-) 4.27 (-) NS 54.2 J 50 NS NS NS Clay/Silt
MM-T2-C6-A-17_SED_085-090CM FS 9/18/2017 cm 85 90 78 (-) (-) (-) 1.98 (-) NS 63 J 62.9 NS NS NS Clay/Silt

Subtidal Sediment

Intertidal Sediment

Consolidated

Consolidated MM-T2-C6-A
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T2-C7-A-17_SED_000-001CM FS 11/1/2017 cm 0 1 33.3 (-) (-) (-) 5.89 (-) NS 45.5 J 45.4 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_001-002CM FS 11/1/2017 cm 1 2 36.1 (-) (-) (-) 5.37 (-) NS 49 J 46 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_002-003CM FS 11/1/2017 cm 2 3 34.9 (-) (-) (-) 5.74 (-) 14.4 47.2 J 44 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_003-004CM FS 11/1/2017 cm 3 4 42.3 (-) (-) (-) 5.92 (-) NS 47 J 44.6 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_004-005CM FS 11/1/2017 cm 4 5 51.3 (-) (-) (-) 5.78 (-) NS 46.2 J 45.7 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_005-006CM FS 11/1/2017 cm 5 6 54.8 (-) (-) (-) 5.44 (-) NS 47.8 J 46.4 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_006-007CM FS 11/1/2017 cm 6 7 59 (-) (-) (-) 6.03 (-) NS 49.1 J 43.8 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_007-008CM FS 11/1/2017 cm 7 8 68 (-) (-) (-) 5.97 (-) NS 49.3 J 49.1 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_008-009CM FS 11/1/2017 cm 8 9 81.8 (-) (-) (-) 6.07 (-) NS 49 J 49.3 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_009-010CM FS 11/1/2017 cm 9 10 62.9 (-) (-) (-) 6.76 (-) NS 46.3 J 46.5 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_010-011CM FS 11/1/2017 cm 10 11 127 (-) (-) (-) 6.68 (-) NS 41.7 J 45.7 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_011-012CM FS 11/1/2017 cm 11 12 133 (-) (-) (-) 8.30 (-) NS 40.2 J 39.9 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_012-013CM FS 11/1/2017 cm 12 13 87 (-) (-) (-) 6.59 (-) NS 43.7 J 42.3 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_013-014CM FS 11/1/2017 cm 13 14 128 (-) (-) (-) 6.95 (-) NS 42 J 40.9 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_014-015CM FS 11/1/2017 cm 14 15 132 (-) (-) (-) 6.67 (-) NS 43 J 41.7 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_015-016CM FS 11/1/2017 cm 15 16 147 (-) (-) (-) 6.05 J (-) NS 44.4 J 44 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_016-017CM FS 11/1/2017 cm 16 17 153 (-) (-) (-) 7.2 (-) NS 41.9 J 41.4 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_017-018CM FS 11/1/2017 cm 17 18 172 (-) (-) (-) 7.09 (-) NS 39.8 J 39.3 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_018-019CM FS 11/1/2017 cm 18 19 210 (-) (-) (-) 9.27 (-) NS 36.8 J 36.5 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_019-020CM FS 11/1/2017 cm 19 20 201 (-) (-) (-) 8.05 (-) NS 38.8 J 40.2 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_020-022CM FS 11/1/2017 cm 20 22 230 (-) (-) (-) 8.35 (-) 18.9 39.5 J 36.4 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_022-024CM FS 11/1/2017 cm 22 24 243 (-) (-) (-) 8.92 (-) NS 39.9 J 39.2 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_024-026CM FS 11/1/2017 cm 24 26 258 (-) (-) (-) 8.48 (-) NS 37.3 J 38.5 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_026-028CM FS 11/1/2017 cm 26 28 240 (-) (-) (-) 9.20 (-) NS 38 J 37.4 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_028-030CM FS 11/1/2017 cm 28 30 270 (-) (-) (-) 11.6 (-) NS 38.5 J 38.1 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_030-032CM FS 11/1/2017 cm 30 32 306 (-) (-) (-) 9.55 (-) NS 40.9 J 39.1 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_032-034CM FS 11/1/2017 cm 32 34 601 (-) (-) (-) 9.31 (-) NS 38.7 J 36.7 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_034-036CM FS 11/1/2017 cm 34 36 1,980 (-) (-) (-) 11.4 (-) NS 34.9 J 35.9 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_036-038CM FS 11/1/2017 cm 36 38 2,350 (-) (-) (-) 12.4 (-) NS 34.4 J 33.3 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_038-040CM FS 11/1/2017 cm 38 40 2,810 (-) (-) (-) 10.4 (-) NS 40.7 J 39.5 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_040-045CM FS 11/1/2017 cm 40 45 2,400 (-) (-) (-) 10.9 (-) 24.5 39.2 J 37.6 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_045-050CM FS 11/1/2017 cm 45 50 910 (-) (-) (-) 8.96 (-) NS 42.4 J 40.7 NS NS NS Clay/Silt
MM-T2-C7-A-17_SED_050-055CM FS 11/1/2017 cm 50 55 386 (-) (-) (-) 8.73 (-) NS 40.7 J 41.7 NS NS NS Clay/Silt

MM-T2-C8-B-17_SED_00-01 FS 10/24/2017 ft 0 0.1 206 (-) (-) (-) 18.0 (-) NS 25.1 J 22.1 NS NS NS Clay/Silt
MM-T2-C8-B-17_SED_01-03 FS 10/24/2017 ft 0.1 0.3 325 (-) (-) (-) 17.3 (-) 38.0 24.9 J 22 NS NS NS Clay/Silt
MM-T2-C8-B-17_SED_03-05 FS 10/24/2017 ft 0.3 1 1,180 (-) (-) (-) 13.4 (-) 28.8 30.8 J 25 NS NS NS Clay/Silt
MM-T2-C8-B-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 625 (-) (-) (-) 15.6 (-) 33.7 25.6 J 22.9 NS NS NS Clay/Silt
MM-T2-C8-B-17_SED_07-10 FS 10/24/2017 ft 0.7 1 201 (-) (-) (-) 15.3 (-) 36.8 23 J 21.5 NS NS NS Clay/Silt

MM-T3-C1-17_SED_000-001CM FS 10/31/2017 cm 0 1 363 (-) (-) (-) 4.97 J (-) NS 44.7 J 46.8 NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_000-001CM_DUP FD 10/31/2017 cm 0 1 367 (-) (-) (-) (-) (-) NS 43.4 J (-) NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_001-002CM FS 10/31/2017 cm 1 2 293 (-) (-) (-) 4.78 (-) NS 43.8 J 48.1 NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_001-002CM_DUP FD 10/31/2017 cm 1 2 283 (-) (-) (-) (-) (-) NS 46.1 J (-) NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_002-003CM FS 10/31/2017 cm 2 3 182 (-) (-) (-) 4.68 (-) 9.88 57.1 J 51.6 NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_003-004CM FS 10/31/2017 cm 3 4 99.8 (-) (-) (-) 2.28 (-) NS 61.6 J 61.2 NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_003-004CM_DUP FD 10/31/2017 cm 3 4 94.8 (-) (-) (-) (-) (-) NS 61.7 J (-) NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_004-005CM FS 10/31/2017 cm 4 5 52.8 (-) (-) (-) 1.40 (-) NS 68.7 J 68.4 NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_004-005CM_DUP FD 10/31/2017 cm 4 5 61.2 (-) (-) (-) (-) (-) NS 67.6 J (-) NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_005-006CM FS 10/31/2017 cm 5 6 26.3 (-) (-) (-) 0.41 (-) NS 75.1 J 75.2 NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_005-006CM_DUP FD 10/31/2017 cm 5 6 22.4 (-) (-) (-) (-) (-) NS 76 J (-) NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_006-007CM FS 10/31/2017 cm 6 7 5.03 (-) (-) (-) 0.112 (-) NS 80.7 J 80.6 NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_006-007CM_DUP FD 10/31/2017 cm 6 7 5.14 (-) (-) (-) (-) (-) NS 80.8 J (-) NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_007-008CM FS 10/31/2017 cm 7 8 4.64 (-) (-) (-) 0.073 J (-) NS 80.7 J 81.1 NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_007-008CM_DUP FD 10/31/2017 cm 7 8 3.97 J (-) (-) (-) (-) (-) NS 81.3 J (-) NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_008-009CM FS 10/31/2017 cm 8 9 8.51 (-) (-) (-) 0.05 U (-) NS 81.2 J 81.4 NS NS NS Clay/Silt Wood Chips

MM-T3-C1-17_SED_008-009CM_DUP FD 10/31/2017 cm 8 9 8.33 (-) (-) (-) (-) (-) NS 81.5 J (-) NS NS NS Clay/Silt Wood Chips
MM-T3-C1-17_SED_009-010CM FS 10/31/2017 cm 9 10 5.18 (-) (-) (-) 0.05 U (-) NS 81.9 J 81.8 NS NS NS Clay/Silt

MM-T3-C1-17_SED_009-010CM_DUP FD 10/31/2017 cm 9 10 6.45 (-) (-) (-) (-) (-) NS 82.2 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_010-011CM FS 10/31/2017 cm 10 11 7.93 (-) (-) (-) 0.086 (-) 3.22 77.3 J 78.1 NS NS NS Clay/Silt

MM-T3-C1-17_SED_010-011CM_DUP FD 10/31/2017 cm 10 11 7.38 (-) (-) (-) (-) (-) NS 77.7 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_011-012CM FS 10/31/2017 cm 11 12 5.48 (-) (-) (-) 0.099 (-) NS 76.5 J 76.7 NS NS NS Clay/Silt

MM-T3-C1-17_SED_011-012CM_DUP FD 10/31/2017 cm 11 12 5.14 (-) (-) (-) (-) (-) NS 77.1 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_012-013CM FS 10/31/2017 cm 12 13 10.9 (-) (-) (-) 0.1 (-) NS 76 J 76.5 NS NS NS Clay/Silt

MM-T3-C1-17_SED_012-013CM_DUP FD 10/31/2017 cm 12 13 9.79 (-) (-) (-) (-) (-) NS 75.8 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_013-014CM FS 10/31/2017 cm 13 14 9.75 (-) (-) (-) 0.114 (-) NS 75.9 J 76.4 NS NS NS Clay/Silt

MM-T3-C1-17_SED_013-014CM_DUP FD 10/31/2017 cm 13 14 8.33 (-) (-) (-) (-) (-) NS 76.7 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_014-015CM FS 10/31/2017 cm 14 15 8.14 (-) (-) (-) 0.096 (-) NS 79 J 79.6 NS NS NS Clay/Silt

MM-T3-C1-17_SED_014-015CM_DUP FD 10/31/2017 cm 14 15 7.57 (-) (-) (-) (-) (-) NS 78.3 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_015-016CM FS 10/31/2017 cm 15 16 8.73 J (-) (-) (-) 0.124 (-) NS 79.9 J 80.1 NS NS NS Clay/Silt

MM-T3-C1-17_SED_015-016CM_DUP FD 10/31/2017 cm 15 16 7.58 J (-) (-) (-) (-) (-) NS 79.3 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_016-017CM FS 10/31/2017 cm 16 17 12 (-) (-) (-) 0.146 (-) NS 76.3 J 78.5 NS NS NS Clay/Silt

MM-T3-C1-17_SED_016-017CM_DUP FD 10/31/2017 cm 16 17 10.8 (-) (-) (-) (-) (-) NS 77.2 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_017-018CM FS 10/31/2017 cm 17 18 6.89 (-) (-) (-) 0.102 J (-) NS 78.5 J 79.7 NS NS NS Clay/Silt

MM-T3-C1-17_SED_017-018CM_DUP FD 10/31/2017 cm 17 18 6.55 (-) (-) (-) (-) (-) NS 79 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_018-019CM FS 10/31/2017 cm 18 19 7.7 (-) (-) (-) 0.1 (-) NS 80.4 J 81.2 NS NS NS Clay/Silt

MM-T3-C1-17_SED_018-019CM_DUP FD 10/31/2017 cm 18 19 8.42 (-) (-) (-) (-) (-) NS 79.8 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_019-020CM FS 10/31/2017 cm 19 20 6.4 (-) (-) (-) 0.094 (-) NS 79.9 J 81.7 NS NS NS Clay/Silt

MM-T3-C1-17_SED_019-020CM_DUP FD 10/31/2017 cm 19 20 6.18 (-) (-) (-) (-) (-) NS 80.3 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_020-022CM FS 10/31/2017 cm 20 22 5.38 (-) (-) (-) 0.117 (-) 2.48 79.4 J 78.5 NS NS NS Clay/Silt

MM-T3-C1-17_SED_020-022CM_DUP FD 10/31/2017 cm 20 22 5.83 (-) (-) (-) (-) (-) NS 79.4 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_022-024CM FS 10/31/2017 cm 22 24 7.76 (-) (-) (-) 0.113 (-) NS 80.1 J 79.7 NS NS NS Clay/Silt

MM-T3-C1-17_SED_022-024CM_DUP FD 10/31/2017 cm 22 24 8.41 (-) (-) (-) (-) (-) NS 79.6 J (-) NS NS NS Clay/Silt
MM-T3-C1-17_SED_024-026CM FS 10/31/2017 cm 24 26 8.5 (-) (-) (-) 0.184 (-) NS 81.9 J 81 NS NS NS Clay/Silt

MM-T3-C1-17_SED_024-026CM_DUP FD 10/31/2017 cm 24 26 9.38 (-) (-) (-) (-) (-) NS 81.6 J (-) NS NS NS Clay/Silt

Marsh Platform Sediment

Marsh Platform Sediment

Marsh Platform Sediment

Marsh Soil

Marsh Soil
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T3-C2-C-17_SED_000-001CM FS 9/12/2017 cm 0 1 604 (-) (-) (-) 6.26 (-) NS 51.1 J 49.7 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_001-002CM FS 9/12/2017 cm 1 2 442 (-) (-) (-) 3.23 (-) NS 58.3 J 57.2 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_002-003CM FS 9/12/2017 cm 2 3 512 (-) (-) (-) 3.86 (-) NS 54.3 J 52.6 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_003-004CM FS 9/12/2017 cm 3 4 571 (-) (-) (-) 5.42 (-) NS 50 J 50 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_004-005CM FS 9/12/2017 cm 4 5 718 (-) (-) (-) 5.79 (-) NS 42.8 J 43.9 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_005-006CM FS 9/12/2017 cm 5 6 720 (-) (-) (-) 6.27 (-) NS 41.3 J 41.3 NS NS NS Clay/Silt Sand/Wood Chips
MM-T3-C2-C-17_SED_006-007CM FS 9/12/2017 cm 6 7 633 (-) (-) (-) 6.58 (-) NS 43 J 42.8 NS NS NS Clay/Silt Sand/Wood Chips
MM-T3-C2-C-17_SED_007-008CM FS 9/12/2017 cm 7 8 590 (-) (-) (-) 5.20 (-) NS 45.3 J 45.2 NS NS NS Clay/Silt Sand/Gravel/Wood Chips
MM-T3-C2-C-17_SED_008-009CM FS 9/12/2017 cm 8 9 475 (-) (-) (-) 5.59 (-) NS 49 J 49.3 NS NS NS Clay/Silt Wood Chips
MM-T3-C2-C-17_SED_009-010CM FS 9/12/2017 cm 9 10 522 (-) (-) (-) 8.60 (-) NS 46.1 J 46.3 NS NS NS Clay/Silt Wood Chips
MM-T3-C2-C-17_SED_010-011CM FS 9/12/2017 cm 10 11 478 (-) (-) (-) 5.74 (-) NS 49.7 J 49.2 NS NS NS Clay/Silt Wood Chips
MM-T3-C2-C-17_SED_011-012CM FS 9/13/2017 cm 11 12 811 (-) (-) (-) 7.16 (-) NS 42.5 J 41.9 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_012-013CM FS 9/13/2017 cm 12 13 825 (-) (-) (-) 6.48 (-) NS 40.8 J 41.5 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_013-014CM FS 9/13/2017 cm 13 14 467 (-) (-) (-) 5.23 (-) NS 50.8 J 52.1 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_014-015CM FS 9/13/2017 cm 14 15 246 (-) (-) (-) 2.28 (-) NS 58.4 J 59.8 NS NS NS Clay/Silt Sand/Wood Chips
MM-T3-C2-C-17_SED_015-016CM FS 9/13/2017 cm 15 16 292 (-) (-) (-) 3.82 (-) NS 59.3 J 52.2 NS NS NS Clay/Silt Sand/Gravel/Wood Chips
MM-T3-C2-C-17_SED_016-017CM FS 9/13/2017 cm 16 17 565 (-) (-) (-) 7.66 (-) NS 41.6 J 38.2 NS NS NS Clay/Silt Sand/Wood Chips
MM-T3-C2-C-17_SED_017-018CM FS 9/13/2017 cm 17 18 167 (-) (-) (-) 2.19 (-) NS 57 J 49.1 NS NS NS Clay/Silt Sand/Wood Chips
MM-T3-C2-C-17_SED_018-019CM FS 9/13/2017 cm 18 19 54.9 (-) (-) (-) 1.13 (-) NS 83 J 80.4 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_019-020CM FS 9/13/2017 cm 19 20 5.23 (-) (-) (-) 0.228 (-) NS 81.9 J 82.1 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_020-022CM FS 9/13/2017 cm 20 22 5.42 (-) (-) (-) 0.125 (-) NS 82.5 J 86.3 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_022-024CM FS 9/13/2017 cm 22 24 4.69 (-) (-) (-) 0.142 (-) NS 82.2 J 82.4 NS NS NS Sand Clay/Silt/Gravel
MM-T3-C2-C-17_SED_024-026CM FS 9/13/2017 cm 24 26 3.1 J (-) (-) (-) 0.124 (-) NS 81.7 J 80.7 NS NS NS Clay/Silt Sand/Gravel
MM-T3-C2-C-17_SED_026-028CM FS 9/13/2017 cm 26 28 2.45 J (-) (-) (-) 0.157 J (-) NS 82.4 J 80.2 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_028-030CM FS 9/13/2017 cm 28 30 2.71 J (-) (-) (-) 0.143 (-) NS 78.3 J 77.8 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_030-032CM FS 9/13/2017 cm 30 32 2.52 J (-) (-) (-) 0.156 (-) NS 79.8 J 79.3 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_032-034CM FS 9/13/2017 cm 32 34 2.43 J (-) (-) (-) 0.101 (-) NS 81.9 J 82.3 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_034-036CM FS 9/13/2017 cm 34 36 2.86 J (-) (-) (-) 0.104 J (-) NS 81.8 J 81.6 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_036-038CM FS 9/13/2017 cm 36 38 2.64 J (-) (-) (-) 0.0825 (-) NS 81.5 J 81.9 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_038-040CM FS 9/13/2017 cm 38 40 2.46 J (-) (-) (-) 0.092 (-) NS 82.6 J 80.9 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_040-045CM FS 9/13/2017 cm 40 45 3.36 J (-) (-) (-) 0.087 (-) NS 82.5 J 82.3 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_045-050CM FS 9/13/2017 cm 45 50 2.83 J (-) (-) (-) 0.082 J (-) NS 81.9 J 82.1 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_050-055CM FS 9/13/2017 cm 50 55 5.11 (-) (-) (-) 0.104 (-) NS 83.6 J 82.9 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_055-060CM FS 9/13/2017 cm 55 60 4.62 (-) (-) (-) 0.103 J (-) NS 82.3 J 81.7 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_060-065CM FS 9/13/2017 cm 60 65 3.51 J (-) (-) (-) 0.074 (-) NS 81.8 J 82.2 NS NS NS Clay/Silt Sand
MM-T3-C2-C-17_SED_065-070CM FS 9/13/2017 cm 65 70 1.97 J (-) (-) (-) 0.067 (-) NS 82.8 J 81.9 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_070-075CM FS 9/13/2017 cm 70 75 2.71 J (-) (-) (-) 0.0655 (-) NS 82.3 J 82.1 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_075-080CM FS 9/13/2017 cm 75 80 3.41 J (-) (-) (-) 0.1 (-) NS 82.6 J 81.2 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_080-085CM FS 9/13/2017 cm 80 85 4.35 J (-) (-) (-) 0.058 (-) NS 81.5 J 79.6 NS NS NS Sand Clay/Silt
MM-T3-C2-C-17_SED_085-090CM FS 9/13/2017 cm 85 90 2.25 J (-) (-) (-) 0.094 (-) NS 83.2 J 81.8 NS NS NS Sand Clay/Silt

MM-T3-C2-F-17_SED_00-01 FS 10/20/2017 ft 0 0.1 647 (-) (-) (-) 4.34 (-) 12.7 38.3 J 35.6 NS NS NS Clay/Silt
MM-T3-C2-F-17_SED_01-03 FS 10/20/2017 ft 0.1 0.3 823 (-) (-) (-) 8.05 (-) 12.8 39.8 J 35.9 NS NS NS Clay/Silt
MM-T3-C2-F-17_SED_03-05 FS 10/20/2017 ft 0.3 0.5 966 (-) (-) (-) 8.6 (-) 21.6 30.7 J 33.3 NS NS NS Clay/Silt
MM-T3-C2-F-17_SED_05-07 FS 10/20/2017 ft 0.5 1 1,010 (-) (-) (-) 9.35 (-) 19.1 29.2 J 29.8 NS NS NS Clay/Silt Sand
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T3-C3-B2-17_SED_000-001CM FS 10/4/2017 cm 0 1 225 (-) (-) (-) 4.775 J (-) NS 43.3 J 46.5 J NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_000-001CM_DUP FD 10/4/2017 cm 0 1 278 (-) (-) (-) (-) (-) NS 41.8 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_001-002CM FS 10/4/2017 cm 1 2 218 (-) (-) (-) 3.8 J (-) NS 42.8 J 52.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_001-002CM_DUP FD 10/4/2017 cm 1 2 203 (-) (-) (-) (-) (-) NS 44.2 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_002-003CM FS 10/4/2017 cm 2 3 171 (-) (-) (-) 3.71 J (-) 9.59 45.3 J 54.3 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_002-003CM_DUP FD 10/4/2017 cm 2 3 177 (-) (-) (-) (-) (-) NS 46.4 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_003-004CM FS 10/4/2017 cm 3 4 158 (-) (-) (-) 2.92 J (-) NS 54.2 J 53.7 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_003-004CM_DUP FD 10/4/2017 cm 3 4 159 (-) (-) (-) (-) (-) NS 53.3 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_004-005CM FS 10/4/2017 cm 4 5 232 (-) (-) (-) 3.28 J (-) NS 51.6 J 48.9 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_004-005CM_DUP FD 10/4/2017 cm 4 5 244 (-) (-) (-) (-) (-) NS 52.9 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_005-006CM FS 10/4/2017 cm 5 6 246 (-) (-) (-) 3.05 J (-) NS 50.1 J 53.5 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_005-006CM_DUP FD 10/4/2017 cm 5 6 248 (-) (-) (-) (-) (-) NS 49.2 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_006-007CM FS 10/4/2017 cm 6 7 290 (-) (-) (-) 3.19 J (-) NS 54.3 J 51.9 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_006-007CM_DUP FD 10/4/2017 cm 6 7 286 (-) (-) (-) (-) (-) NS 54.6 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_007-008CM FS 10/4/2017 cm 7 8 326 (-) (-) (-) 3.48 J (-) NS 49.9 J 50.7 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_007-008CM_DUP FD 10/4/2017 cm 7 8 305 (-) (-) (-) (-) (-) NS 49.7 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_008-009CM FS 10/4/2017 cm 8 9 303 (-) (-) (-) 2.76 J (-) NS 55.8 J 53 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_008-009CM_DUP FD 10/4/2017 cm 8 9 290 (-) (-) (-) (-) (-) NS 56.4 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_009-010CM FS 10/4/2017 cm 9 10 366 (-) (-) (-) 3.08 J (-) NS 48.3 J 48.8 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_009-010CM_DUP FD 10/4/2017 cm 9 10 380 (-) (-) (-) (-) (-) NS 48.4 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_010-011CM FS 10/4/2017 cm 10 11 325 (-) (-) (-) 3.52 J (-) NS 53.7 J 50.6 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_010-011CM_DUP FD 10/4/2017 cm 10 11 316 (-) (-) (-) (-) (-) NS 54 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_011-012CM FS 10/4/2017 cm 11 12 407 (-) (-) (-) 3.39 J (-) NS 50.3 J 45.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_011-012CM_DUP FD 10/4/2017 cm 11 12 398 (-) (-) (-) (-) (-) NS 51.3 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_012-013CM FS 10/4/2017 cm 12 13 467 (-) (-) (-) 4.10 J (-) NS 44.8 J 54.7 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_012-013CM_DUP FD 10/4/2017 cm 12 13 458 (-) (-) (-) (-) (-) NS 45.8 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_013-014CM FS 10/4/2017 cm 13 14 615 (-) (-) (-) 4.84 J (-) NS 43 J 49.3 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_013-014CM_DUP FD 10/4/2017 cm 13 14 569 (-) (-) (-) (-) (-) NS 43.7 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_014-015CM FS 10/4/2017 cm 14 15 520 (-) (-) (-) 5.91 J (-) NS 44.9 J 36.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_014-015CM_DUP FD 10/4/2017 cm 14 15 557 (-) (-) (-) (-) (-) NS 43.6 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_015-016CM FS 10/4/2017 cm 15 16 519 (-) (-) (-) 4.41 J (-) 9.28 46.2 J 40.8 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_015-016CM_DUP FD 10/4/2017 cm 15 16 498 (-) (-) (-) (-) (-) NS 46.3 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_016-017CM FS 10/4/2017 cm 16 17 299 (-) (-) (-) 3.14 J (-) NS 59.8 J 57 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_016-017CM_DUP FD 10/4/2017 cm 16 17 299 (-) (-) (-) (-) (-) NS 59 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_017-018CM FS 10/4/2017 cm 17 18 352 (-) (-) (-) 3.27 J (-) NS 52.4 J 48.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_017-018CM_DUP FD 10/4/2017 cm 17 18 365 (-) (-) (-) (-) (-) NS 52.6 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_018-019CM FS 10/4/2017 cm 18 19 409 (-) (-) (-) 3.32 J (-) NS 38.9 J 51 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_018-019CM_DUP FD 10/4/2017 cm 18 19 490 (-) (-) (-) (-) (-) NS 37.3 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_019-020CM FS 10/4/2017 cm 19 20 313 (-) (-) (-) 3.18 J (-) NS 50.7 J 56.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_019-020CM_DUP FD 10/4/2017 cm 19 20 303 (-) (-) (-) (-) (-) NS 48.7 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_020-022CM FS 10/4/2017 cm 20 22 424 (-) (-) (-) 4.21 J (-) 7.65 49 J 48.2 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_020-022CM_DUP FD 10/4/2017 cm 20 22 454 (-) (-) (-) (-) (-) NS 48.4 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_022-024CM FS 10/4/2017 cm 22 24 176 (-) (-) (-) 2.03 J (-) NS 60.9 J 87.8 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_022-024CM_DUP FD 10/4/2017 cm 22 24 190 (-) (-) (-) (-) (-) NS 61.4 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_024-026CM FS 10/4/2017 cm 24 26 36.8 (-) (-) (-) 0.594 J (-) NS 77.3 J 43.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_024-026CM_DUP FD 10/4/2017 cm 24 26 30.8 (-) (-) (-) (-) (-) NS 77.5 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_026-028CM FS 10/4/2017 cm 26 28 24.9 (-) (-) (-) 0.409 J (-) NS 80.3 J 81.7 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_026-028CM_DUP FD 10/4/2017 cm 26 28 23.7 (-) (-) (-) (-) (-) NS 81 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_028-030CM FS 10/4/2017 cm 28 30 20.8 (-) (-) (-) 0.474 J (-) NS 79.5 J 75.9 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_028-030CM_DUP FD 10/4/2017 cm 28 30 21 (-) (-) (-) (-) (-) NS 79.2 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_030-032CM FS 10/4/2017 cm 30 32 69.5 (-) (-) (-) 0.688 J (-) 2.07 77.8 J 84.2 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_030-032CM_DUP FD 10/4/2017 cm 30 32 64.8 (-) (-) (-) (-) (-) NS 77.5 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_032-034CM FS 10/4/2017 cm 32 34 192 (-) (-) (-) 1.37 J (-) NS 69.4 J 53 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_032-034CM_DUP FD 10/4/2017 cm 32 34 221 (-) (-) (-) (-) (-) NS 69.6 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_034-036CM FS 10/4/2017 cm 34 36 94.3 (-) (-) (-) 0.743 J (-) NS 79.6 J 71.7 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_034-036CM_DUP FD 10/4/2017 cm 34 36 92.8 (-) (-) (-) (-) (-) NS 80.1 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_036-038CM FS 10/4/2017 cm 36 38 20.6 (-) (-) (-) 0.402 J (-) NS 81.6 J 75.4 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_036-038CM_DUP FD 10/4/2017 cm 36 38 19.8 (-) (-) (-) (-) (-) NS 81.5 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_038-040CM FS 10/4/2017 cm 38 40 17 (-) (-) (-) 0.376 J (-) NS 82.6 J 56.6 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_038-040CM_DUP FD 10/4/2017 cm 38 40 17.2 (-) (-) (-) (-) (-) NS 82.2 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_040-045CM FS 10/4/2017 cm 40 45 16.9 (-) (-) (-) 0.357 J (-) NS 84.6 J 76.6 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_040-045CM_DUP FD 10/4/2017 cm 40 45 16 (-) (-) (-) (-) (-) NS 84.9 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_045-050CM FS 10/4/2017 cm 45 50 27.6 (-) (-) (-) 0.362 J (-) NS 85.3 J 85.8 NS NS NS Clay/Silt Sand

MM-T3-C3-B2-17_SED_045-050CM_DUP FD 10/4/2017 cm 45 50 29.1 (-) (-) (-) (-) (-) NS 85.2 J (-) NS NS NS Clay/Silt Sand
MM-T3-C3-B2-17_SED_050-055CM FS 10/4/2017 cm 50 55 77 (-) (-) (-) 0.789 J (-) NS 81 J 84.8 NS NS NS Clay/Silt Sand/Shells

MM-T3-C3-B2-17_SED_050-055CM_DUP FD 10/4/2017 cm 50 55 47.1 (-) (-) (-) (-) (-) NS 80.7 J (-) NS NS NS Clay/Silt Sand/Shells
MM-T3-C3-B2-17_SED_055-060CM FS 10/4/2017 cm 55 60 30.5 (-) (-) (-) 0.754 J (-) 1.46 74 J 83.5 NS NS NS Clay/Silt Sand/Shells

MM-T3-C3-B2-17_SED_055-060CM_DUP FD 10/4/2017 cm 55 60 18.8 (-) (-) (-) (-) (-) NS 77.6 J (-) NS NS NS Clay/Silt Sand/Shells
MM-T3-C3-B2-17_SED_060-065CM FS 10/4/2017 cm 60 65 11.9 (-) (-) (-) 0.775 J (-) NS 80 J 72.9 NS NS NS Clay/Silt Sand/Gravel

MM-T3-C3-B2-17_SED_060-065CM_DUP FD 10/4/2017 cm 60 65 12.9 (-) (-) (-) (-) (-) NS 79.7 J (-) NS NS NS Clay/Silt Sand/Gravel
MM-T3-C3-B2-17_SED_065-070CM FS 10/4/2017 cm 65 70 11.4 (-) (-) (-) 0.315 J (-) NS 85.9 J 86.8 NS NS NS Clay/Silt Sand/Gravel

MM-T3-C3-B2-17_SED_065-070CM_DUP FD 10/4/2017 cm 65 70 12.9 (-) (-) (-) (-) (-) NS 86.2 J (-) NS NS NS Clay/Silt Sand/Gravel
MM-T3-C3-B2-17_SED_070-075CM FS 10/4/2017 cm 70 75 6.88 (-) (-) (-) 0.165 J (-) NS 85.5 J 88 NS NS NS Clay/Silt Sand/Gravel

MM-T3-C3-B2-17_SED_070-075CM_DUP FD 10/4/2017 cm 70 75 9.86 (-) (-) (-) (-) (-) NS 84.7 J (-) NS NS NS Clay/Silt Sand/Gravel
MM-T3-C3-B2-17_SED_075-080CM FS 10/4/2017 cm 75 80 4.17 J (-) (-) (-) 0.103 J (-) NS 83.6 J 83.6 NS NS NS

MM-T3-C3-B2-17_SED_075-080CM_DUP FD 10/4/2017 cm 75 80 4 (-) (-) (-) (-) (-) NS 87.1 J (-) NS NS NS
MM-T3-C3-C-17_SED_00-01 FS 10/19/2017 ft 0 0.1 60 (-) (-) (-) 0.726 (-) 1.95 81.1 J 75 NS NS NS Clay/Silt
MM-T3-C3-C-17_SED_01-03 FS 10/19/2017 ft 0.1 0.3 359 (-) (-) (-) 2.27 (-) 7.88 61.9 J 52.2 NS NS NS Clay/Silt
MM-T3-C3-C-17_SED_03-05 FS 10/19/2017 ft 0.3 0.5 436 (-) (-) (-) 2.69 (-) 9.57 55.4 J 47.2 NS NS NS Clay/Silt Sand
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T3-C4-D-17_SED_000-001CM FS 10/16/2017 cm 0 1 729 (-) (-) (-) 5.90 (-) NS 46.8 J 45.7 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_000-001CM_DUP FD 10/16/2017 cm 0 1 728 (-) (-) (-) (-) (-) NS 46 J (-) NS NS NS
MM-T3-C4-D-17_SED_001-002CM FS 10/16/2017 cm 1 2 651 (-) (-) (-) 6.36 (-) NS 45.7 J 45.3 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_001-002CM_DUP FD 10/16/2017 cm 1 2 738 (-) (-) (-) (-) (-) NS 46.1 J (-) NS NS NS
MM-T3-C4-D-17_SED_002-003CM FS 10/16/2017 cm 2 3 875 (-) (-) (-) 5.55 (-) NS 42.1 J 45.3 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_002-003CM_DUP FD 10/16/2017 cm 2 3 842 (-) (-) (-) (-) (-) NS 44.1 J (-) NS NS NS
MM-T3-C4-D-17_SED_003-004CM FS 10/16/2017 cm 3 4 826 (-) (-) (-) 5.73 (-) NS 44 J 45.5 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_003-004CM_DUP FD 10/16/2017 cm 3 4 891 (-) (-) (-) (-) (-) NS 44.1 J (-) NS NS NS
MM-T3-C4-D-17_SED_004-005CM FS 10/16/2017 cm 4 5 823 (-) (-) (-) 6.37 (-) NS 45.6 J 43.9 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_004-005CM_DUP FD 10/16/2017 cm 4 5 853 (-) (-) (-) (-) (-) NS 45.8 J (-) NS NS NS
MM-T3-C4-D-17_SED_005-006CM FS 10/16/2017 cm 5 6 775 (-) (-) (-) 4.96 (-) NS 47.2 J 49.7 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_005-006CM_DUP FD 10/16/2017 cm 5 6 903 (-) (-) (-) (-) (-) NS 47.2 J (-) NS NS NS
MM-T3-C4-D-17_SED_006-007CM FS 10/16/2017 cm 6 7 854 (-) (-) (-) 5.67 (-) NS 46.5 J 47.7 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_006-007CM_DUP FD 10/16/2017 cm 6 7 768 (-) (-) (-) (-) (-) NS 46.4 J (-) NS NS NS
MM-T3-C4-D-17_SED_007-008CM FS 10/16/2017 cm 7 8 793 (-) (-) (-) 5.86 (-) NS 44 J 44.8 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_007-008CM_DUP FD 10/16/2017 cm 7 8 854 (-) (-) (-) (-) (-) NS 44.6 J (-) NS NS NS
MM-T3-C4-D-17_SED_008-009CM FS 10/16/2017 cm 8 9 777 (-) (-) (-) 5.82 (-) NS 44.1 J 45.4 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_008-009CM_DUP FD 10/16/2017 cm 8 9 805 (-) (-) (-) (-) (-) NS 44 J (-) NS NS NS
MM-T3-C4-D-17_SED_009-010CM FS 10/16/2017 cm 9 10 707 (-) (-) (-) 5.41 (-) NS 46.1 J 46.2 NS NS NS Clay/Silt Shells

MM-T3-C4-D-17_SED_009-010CM_DUP FD 10/16/2017 cm 9 10 710 (-) (-) (-) (-) (-) NS 46.9 J (-) NS NS NS
MM-T3-C4-D-17_SED_010-011CM FS 10/16/2017 cm 10 11 719 (-) (-) (-) 4.74 (-) NS 45.8 J 47.8 NS NS NS Clay/Silt Shells

MM-T3-C4-D-17_SED_010-011CM_DUP FD 10/16/2017 cm 10 11 715 (-) (-) (-) (-) (-) NS 45.5 J (-) NS NS NS
MM-T3-C4-D-17_SED_011-012CM FS 10/16/2017 cm 11 12 840 (-) (-) (-) 5.91 (-) NS 44 J 44.4 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_011-012CM_DUP FD 10/16/2017 cm 11 12 855 (-) (-) (-) (-) (-) NS 43 J (-) NS NS NS
MM-T3-C4-D-17_SED_012-013CM FS 10/16/2017 cm 12 13 866 (-) (-) (-) 7.08 (-) NS 41.3 J 41.1 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_012-013CM_DUP FD 10/16/2017 cm 12 13 935 (-) (-) (-) (-) (-) NS 40.8 J (-) NS NS NS
MM-T3-C4-D-17_SED_013-014CM FS 10/16/2017 cm 13 14 768 (-) (-) (-) 5.73 (-) NS 44.7 J 43.9 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_013-014CM_DUP FD 10/16/2017 cm 13 14 785 (-) (-) (-) (-) (-) NS 44.9 J (-) NS NS NS
MM-T3-C4-D-17_SED_014-015CM FS 10/16/2017 cm 14 15 872 (-) (-) (-) 6.25 (-) NS 42.4 J 44 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_014-015CM_DUP FD 10/16/2017 cm 14 15 893 (-) (-) (-) (-) (-) NS 43.3 J (-) NS NS NS
MM-T3-C4-D-17_SED_015-016CM FS 10/16/2017 cm 15 16 745 (-) (-) (-) 6.44 (-) NS 43 J 44.6 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_015-016CM_DUP FD 10/16/2017 cm 15 16 737 (-) (-) (-) (-) (-) NS 42.8 J (-) NS NS NS
MM-T3-C4-D-17_SED_016-017CM FS 10/16/2017 cm 16 17 712 (-) (-) (-) 5.29 (-) NS 47.5 J 46.7 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_016-017CM_DUP FD 10/16/2017 cm 16 17 763 (-) (-) (-) (-) (-) NS 44.7 J (-) NS NS NS
MM-T3-C4-D-17_SED_017-018CM FS 10/16/2017 cm 17 18 701 (-) (-) (-) 5.46 (-) NS 47.5 J 45.5 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_017-018CM_DUP FD 10/16/2017 cm 17 18 759 (-) (-) (-) (-) (-) NS 46.1 J (-) NS NS NS
MM-T3-C4-D-17_SED_018-019CM FS 10/16/2017 cm 18 19 886 (-) (-) (-) 6.21 (-) NS 44.8 J 45 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_018-019CM_DUP FD 10/16/2017 cm 18 19 746 (-) (-) (-) (-) (-) NS 44.2 J (-) NS NS NS
MM-T3-C4-D-17_SED_019-020CM FS 10/16/2017 cm 19 20 784 (-) (-) (-) 5.64 (-) NS 46 J 46.9 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_019-020CM_DUP FD 10/16/2017 cm 19 20 789 (-) (-) (-) (-) (-) NS 45.7 J (-) NS NS NS
MM-T3-C4-D-17_SED_020-022CM FS 10/16/2017 cm 20 22 786 (-) (-) (-) 5.61 (-) NS 45.3 J 47.2 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_020-022CM_DUP FD 10/16/2017 cm 20 22 736 (-) (-) (-) (-) (-) NS 46.3 J (-) NS NS NS
MM-T3-C4-D-17_SED_022-024CM FS 10/16/2017 cm 22 24 860 (-) (-) (-) 6.37 (-) NS 43.4 J 45.1 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_022-024CM_DUP FD 10/16/2017 cm 22 24 854 (-) (-) (-) (-) (-) NS 43.3 J (-) NS NS NS
MM-T3-C4-D-17_SED_024-026CM FS 10/16/2017 cm 24 26 1,040 (-) (-) (-) 6.48 (-) NS 44.8 J 44.1 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_024-026CM_DUP FD 10/16/2017 cm 24 26 998 (-) (-) (-) (-) (-) NS 46.1 J (-) NS NS NS
MM-T3-C4-D-17_SED_026-028CM FS 10/16/2017 cm 26 28 997 (-) (-) (-) 4.81 (-) NS 47.7 J 46 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_026-028CM_DUP FD 10/16/2017 cm 26 28 933 (-) (-) (-) (-) (-) NS 47.4 J (-) NS NS NS
MM-T3-C4-D-17_SED_028-030CM FS 10/16/2017 cm 28 30 1,010 (-) (-) (-) 6.51 (-) NS 45.7 J 44.4 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_028-030CM_DUP FD 10/16/2017 cm 28 30 993 (-) (-) (-) (-) (-) NS 45.4 J (-) NS NS NS
MM-T3-C4-D-17_SED_030-032CM FS 10/16/2017 cm 30 32 1,050 (-) (-) (-) 6.98 (-) NS 44.3 J 42.9 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_030-032CM_DUP FD 10/16/2017 cm 30 32 1,050 (-) (-) (-) (-) (-) NS 42.8 J (-) NS NS NS
MM-T3-C4-D-17_SED_032-034CM FS 10/16/2017 cm 32 34 1,030 (-) (-) (-) 7.49 (-) NS 45.6 J 44.6 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_032-034CM_DUP FD 10/16/2017 cm 32 34 1,150 (-) (-) (-) (-) (-) NS 46.5 J (-) NS NS NS
MM-T3-C4-D-17_SED_034-036CM FS 10/16/2017 cm 34 36 1,080 (-) (-) (-) 6.45 (-) NS 44.9 J 44 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_034-036CM_DUP FD 10/16/2017 cm 34 36 1,140 (-) (-) (-) (-) (-) NS 44.9 J (-) NS NS NS
MM-T3-C4-D-17_SED_036-038CM FS 10/16/2017 cm 36 38 1,010 (-) (-) (-) 7.32 (-) NS 42.9 J 44 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_036-038CM_DUP FD 10/16/2017 cm 36 38 675 (-) (-) (-) (-) (-) NS 43.7 J (-) NS NS NS
MM-T3-C4-D-17_SED_038-040CM FS 10/16/2017 cm 38 40 434 (-) (-) (-) 7.10 (-) NS 42.6 J 43.4 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_038-040CM_DUP FD 10/16/2017 cm 38 40 471 (-) (-) (-) (-) (-) NS 42.7 J (-) NS NS NS
MM-T3-C4-D-17_SED_040-045CM FS 10/16/2017 cm 40 45 397 (-) (-) (-) 8.09 (-) NS 41.5 J 42.9 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_040-045CM_DUP FD 10/16/2017 cm 40 45 415 (-) (-) (-) (-) (-) NS 42.1 J (-) NS NS NS
MM-T3-C4-D-17_SED_045-050CM FS 10/16/2017 cm 45 50 221 (-) (-) (-) 8.97 (-) NS 39.6 J 40.7 NS NS NS Clay/Silt/Sand Wood Chips

MM-T3-C4-D-17_SED_045-050CM_DUP FD 10/16/2017 cm 45 50 242 (-) (-) (-) (-) (-) NS 40.5 J (-) NS NS NS
MM-T3-C4-D-17_SED_050-055CM FS 10/16/2017 cm 50 55 152 (-) (-) (-) 5.68 (-) NS 43.4 J 45.7 NS NS NS Clay/Silt/Sand Wood Chips

MM-T3-C4-D-17_SED_050-055CM_DUP FD 10/16/2017 cm 50 55 155 (-) (-) (-) (-) (-) NS 44 J (-) NS NS NS
MM-T3-C4-D-17_SED_055-060CM FS 10/16/2017 cm 55 60 143 (-) (-) (-) 6.42 (-) NS 46.7 J 45.7 NS NS NS Clay/Silt/Sand Wood Chips

MM-T3-C4-D-17_SED_055-060CM_DUP FD 10/16/2017 cm 55 60 140 (-) (-) (-) (-) (-) NS 46.6 J (-) NS NS NS
MM-T3-C4-D-17_SED_060-065CM FS 10/16/2017 cm 60 65 135 (-) (-) (-) 6.57 (-) NS 48.9 J 47.6 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_060-065CM_DUP FD 10/16/2017 cm 60 65 142 (-) (-) (-) (-) (-) NS 47.9 J (-) NS NS NS
MM-T3-C4-D-17_SED_065-070CM FS 10/16/2017 cm 65 70 140 (-) (-) (-) 6.85 (-) NS 43.7 J 42.4 NS NS NS Clay/Silt

MM-T3-C4-D-17_SED_065-070CM_DUP FD 10/16/2017 cm 65 70 121 (-) (-) (-) (-) (-) NS 43.6 J (-) NS NS NS
MM-T3-C4-D-17_SED_070-075CM FS 10/16/2017 cm 70 75 118 (-) (-) (-) 8.92 (-) NS 39.4 J 33.5 NS NS NS Clay/Silt Wood Chips

MM-T3-C4-D-17_SED_070-075CM_DUP FD 10/16/2017 cm 70 75 110 (-) (-) (-) (-) (-) NS 39.5 J (-) NS NS NS
MM-T3-C4-D-17_SED_075-080CM FS 10/16/2017 cm 75 80 168 (-) (-) (-) 29.2 (-) NS 21.6 J 23.1 NS NS NS Wood Chips Clay/Silt

MM-T3-C4-D-17_SED_075-080CM_DUP FD 10/16/2017 cm 75 80 158 (-) (-) (-) (-) (-) NS 22 J (-) NS NS NS
MM-T3-C4-C-17_SED_00-01 FS 10/24/2017 ft 0 0.1 728 (-) (-) (-) 5.73 (-) 14.6 38.6 J 34.1 NS NS NS Clay/Silt Sand
MM-T3-C4-C-17_SED_01-03 FS 10/24/2017 ft 0.1 0.3 840 (-) (-) (-) 6.29 (-) 15.0 47.3 J 40.4 NS NS NS Clay/Silt Sand
MM-T3-C4-C-17_SED_03-05 FS 10/24/2017 ft 0.3 0.5 964 (-) (-) (-) 7.55 (-) 18.5 38.4 J 35.5 NS NS NS Clay/Silt Sand
MM-T3-C4-C-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 781 (-) (-) (-) 5.95 (-) 15.9 46.8 J 41.6 NS NS NS Clay/Silt Sand
MM-T3-C4-C-17_SED_07-10 FS 10/24/2017 ft 0.7 1 770 (-) (-) (-) 5.66 (-) 14.8 46.8 J 45.2 NS NS NS Clay/Silt Sand
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T3-C5-C-17_SED_000-001CM FS 10/3/2017 cm 0 1 602 8.50 172 (-) (-) 9.70 NS (-) (-) 3.36 85.3 11.4 Clay/Silt
MM-T3-C5-C-17_SED_001-002CM FS 10/3/2017 cm 1 2 654 8.41 205 (-) (-) 9.72 NS (-) (-) 1.07 88.0 11.0 Clay/Silt
MM-T3-C5-C-17_SED_002-003CM FS 10/3/2017 cm 2 3 708 8.60 134 (-) (-) 10.5 NS (-) (-) 2.75 85.3 12.0 Clay/Silt
MM-T3-C5-C-17_SED_003-004CM FS 10/3/2017 cm 3 4 758 11.9 138 (-) (-) 11.0 NS (-) (-) 1.83 86.6 11.6 Clay/Silt
MM-T3-C5-C-17_SED_004-005CM FS 10/3/2017 cm 4 5 751 5.28 185 (-) (-) 13.3 NS (-) (-) 1.25 87.4 11.4 Clay/Silt
MM-T3-C5-C-17_SED_005-006CM FS 10/3/2017 cm 5 6 750 10.0 127 (-) (-) 10.7 NS (-) (-) 3.76 85.8 10.4 Clay/Silt
MM-T3-C5-C-17_SED_006-007CM FS 10/3/2017 cm 6 7 815 12.8 181 (-) (-) 12.5 NS (-) (-) 4.49 87.2 8.27 Clay/Silt
MM-T3-C5-C-17_SED_007-008CM FS 10/3/2017 cm 7 8 933 9.16002 162 (-) (-) 11.6 NS (-) (-) 1.02 89.6 9.4 Clay/Silt
MM-T3-C5-C-17_SED_008-009CM FS 10/3/2017 cm 8 9 768 8.27 59.2 (-) (-) 12.4 NS (-) (-) 1.22 86.3 12.5 Clay/Silt
MM-T3-C5-C-17_SED_009-010CM FS 10/3/2017 cm 9 10 850 15.5 103 (-) (-) 12.1 NS (-) (-) 2.25 90.5 7.24 Clay/Silt
MM-T3-C5-C-17_SED_010-011CM FS 10/3/2017 cm 10 11 848 14.1 84.8 (-) (-) 12.0 NS (-) (-) 1.95 87.8 10.3 Clay/Silt
MM-T3-C5-C-17_SED_011-012CM FS 10/3/2017 cm 11 12 905 11.9 48.4 (-) (-) 10.5 NS (-) (-) 4.45 84.4 11.2 Clay/Silt
MM-T3-C5-C-17_SED_012-013CM FS 10/3/2017 cm 12 13 915 16.4 81.9 (-) (-) 12.9 NS (-) (-) 1.56 89.7 8.79 Clay/Silt
MM-T3-C5-C-17_SED_013-014CM FS 10/3/2017 cm 13 14 1,720 9.42 92.4 (-) (-) 14.1 NS (-) (-) 3.62 81.9 14.5 Clay/Silt
MM-T3-C5-C-17_SED_014-015CM FS 10/3/2017 cm 14 15 1,390 16.1 73.7 (-) (-) 11.7 NS (-) (-) 2.91 86.4 10.7 Clay/Silt
MM-T3-C5-C-17_SED_015-016CM FS 10/3/2017 cm 15 16 1,690 11.5 47.3 (-) (-) 13.4 NS (-) (-) 5 85.1 9.88 Clay/Silt
MM-T3-C5-C-17_SED_016-017CM FS 10/3/2017 cm 16 17 3,450 23.9 52.0 (-) (-) 13.9 NS (-) (-) 2.12 87.4 10.5 Clay/Silt
MM-T3-C5-C-17_SED_017-018CM FS 10/3/2017 cm 17 18 2,800 20.8 52.0 (-) (-) 13.7 NS (-) (-) 4.93 83.2 11.9 Clay/Silt
MM-T3-C5-C-17_SED_018-019CM FS 10/3/2017 cm 18 19 2,580 26.3 44.3 (-) (-) 14.5 NS (-) (-) 7.34 82.9 9.8 Clay/Silt
MM-T3-C5-C-17_SED_019-020CM FS 10/3/2017 cm 19 20 4,540 27.1 79.2 (-) (-) 15.6 NS (-) (-) 5.6 85.6 8.8 Clay/Silt
MM-T3-C5-C-17_SED_020-022CM FS 10/3/2017 cm 20 22 5,000 23.0 53.1 (-) (-) 14.8 NS (-) (-) 3.17 87.8 9.03 Clay/Silt
MM-T3-C5-C-17_SED_022-024CM FS 10/3/2017 cm 22 24 3,460 28.9 46.9 (-) (-) 15.4 NS (-) (-) 2.34 90.5 7.13 Clay/Silt
MM-T3-C5-C-17_SED_024-026CM FS 10/3/2017 cm 24 26 2,710 44.4 46.1 (-) (-) 16.2 NS (-) (-) 2.05 86.1 11.9 Clay/Silt
MM-T3-C5-C-17_SED_026-028CM FS 10/3/2017 cm 26 28 3,130 19.0 33.9 (-) (-) 15.7 NS (-) (-) 1.24 91.2 7.6 Clay/Silt
MM-T3-C5-C-17_SED_028-030CM FS 10/3/2017 cm 28 30 2,700 9.18 44.0 (-) (-) 14.7 NS (-) (-) 2.69 90.0 7.35 Clay/Silt
MM-T3-C5-C-17_SED_030-032CM FS 10/3/2017 cm 30 32 2,390 3.11 44.7 (-) (-) 13.5 NS (-) (-) 1.92 90.3 7.82 Clay/Silt
MM-T3-C5-C-17_SED_032-034CM FS 10/3/2017 cm 32 34 932 1.70 38.7 (-) (-) 14.0 NS (-) (-) 1.7 89.8 8.55 Clay/Silt
MM-T3-C5-C-17_SED_034-036CM FS 10/3/2017 cm 34 36 637 0 U 29.8 (-) (-) 13.5 NS (-) (-) 1.9 92.6 5.51 Clay/Silt
MM-T3-C5-C-17_SED_036-038CM FS 10/3/2017 cm 36 38 489 0 U 28.9 (-) (-) 14.7 NS (-) (-) 1.16 94.4 4.44 Clay/Silt
MM-T3-C5-C-17_SED_038-040CM FS 10/3/2017 cm 38 40 375 0 U 23.5 (-) (-) 12.6 NS (-) (-) 1.98 91.0 7.04 Clay/Silt
MM-T3-C5-C-17_SED_040-045CM FS 10/3/2017 cm 40 45 330 0 U 19.5 (-) (-) 11.2 NS (-) (-) 2.43 90.8 6.77 Clay/Silt
MM-T3-C5-C-17_SED_045-050CM FS 10/3/2017 cm 45 50 292 0 U 22.7 (-) (-) 11.0 NS (-) (-) 1.98 89.1 8.93 Clay/Silt
MM-T3-C5-C-17_SED_050-055CM FS 10/3/2017 cm 50 55 264 0 U 15.7 (-) (-) 9.43 NS (-) (-) 2.91 89.2 7.93 Clay/Silt
MM-T3-C5-C-17_SED_055-060CM FS 10/3/2017 cm 55 60 231 0 U 16.9 (-) (-) 9.29 NS (-) (-) 4.23 84.6 11.2 Clay/Silt
MM-T3-C5-C-17_SED_060-065CM FS 10/3/2017 cm 60 65 204 0 U 25.0 (-) (-) 7.36 NS (-) (-) 2.7 89.3 8.05 Clay/Silt
MM-T3-C5-C-17_SED_065-070CM FS 10/3/2017 cm 65 70 174 0 U 14.1 (-) (-) 7.65 NS (-) (-) 9.53 82.2 8.31 Clay/Silt
MM-T3-C5-C-17_SED_070-075CM FS 10/3/2017 cm 70 75 117 0 U 13.1 (-) (-) 8.06 NS (-) (-) 5.12 87.9 6.99 Clay/Silt
MM-T3-C5-C-17_SED_075-080CM FS 10/3/2017 cm 75 80 95.2 0 U 16.1 (-) (-) 6.69 NS (-) (-) 3.13 91.0 5.83 Clay/Silt
MM-T3-C5-C-17_SED_080-085CM FS 10/3/2017 cm 80 85 89.4 0 U 19.3 (-) (-) 7.32 NS (-) (-) 3.1 91.9 5 Clay/Silt
MM-T3-C5-C-17_SED_085-090CM FS 10/3/2017 cm 85 90 77 0 U 14.7 (-) (-) 5.62 NS (-) (-) 12.0 79.7 8.31 Clay/Silt
MM-T3-C6-17_SED_000-001CM FS 10/10/2017 cm 0 1 232 (-) (-) (-) 15.9 J (-) NS 23.2 J 30 J NS NS NS Clay/Silt
MM-T3-C6-17_SED_001-002CM FS 10/10/2017 cm 1 2 221 (-) (-) (-) 16.2 J (-) NS 22.4 J 21.4 NS NS NS Clay/Silt
MM-T3-C6-17_SED_002-003CM FS 10/10/2017 cm 2 3 188 (-) (-) (-) 18.3 J (-) NS 23.9 J (-) NS NS NS Clay/Silt
MM-T3-C6-17_SED_003-004CM FS 10/10/2017 cm 3 4 205 (-) (-) (-) 20.0 J (-) NS 19.4 J 16.7 NS NS NS Clay/Silt
MM-T3-C6-17_SED_004-005CM FS 10/10/2017 cm 4 5 203 (-) (-) (-) 21.3 J (-) NS 19.8 J 18.8 NS NS NS Clay/Silt
MM-T3-C6-17_SED_005-006CM FS 10/10/2017 cm 5 6 322 (-) (-) (-) 20.3 J (-) NS 20 J (-) NS NS NS Clay/Silt
MM-T3-C6-17_SED_006-007CM FS 10/10/2017 cm 6 7 885 (-) (-) (-) 19.2 J (-) NS 31.2 J (-) NS NS NS Clay/Silt
MM-T3-C6-17_SED_007-008CM FS 10/10/2017 cm 7 8 520 (-) (-) (-) 12.5 J (-) NS 24.5 J (-) NS NS NS Clay/Silt
MM-T3-C6-17_SED_008-009CM FS 10/10/2017 cm 8 9 581 (-) (-) (-) 10.8 J (-) NS 30.5 J (-) NS NS NS Clay/Silt
MM-T3-C6-17_SED_009-010CM FS 10/10/2017 cm 9 10 915 (-) (-) (-) (-) (-) NS 31.5 J (-) NS NS NS Clay/Silt
MM-T3-C6-17_SED_010-011CM FS 10/10/2017 cm 10 11 728 (-) (-) (-) 15.0 J (-) NS 22.5 J 25.6 NS NS NS Clay/Silt
MM-T3-C6-17_SED_011-012CM FS 10/10/2017 cm 11 12 535 (-) (-) (-) 19.7 J (-) NS 21.6 J 19.6 NS NS NS Clay/Silt
MM-T3-C6-17_SED_012-013CM FS 10/10/2017 cm 12 13 699 (-) (-) (-) 20.4 J (-) NS 20.6 J 21.7 NS NS NS Clay/Silt
MM-T3-C6-17_SED_013-014CM FS 10/10/2017 cm 13 14 296 (-) (-) (-) 18.8 J (-) NS 22.5 J 19 NS NS NS Clay/Silt
MM-T3-C6-17_SED_014-015CM FS 10/10/2017 cm 14 15 143 (-) (-) (-) 14.9 J (-) NS 25.6 J 23.8 NS NS NS Clay/Silt
MM-T3-C6-17_SED_015-016CM FS 10/10/2017 cm 15 16 34.5 (-) (-) (-) 12.8 J (-) NS 27.9 J 25.4 NS NS NS Clay/Silt
MM-T3-C6-17_SED_016-017CM FS 10/10/2017 cm 16 17 33.3 (-) (-) (-) 10.6 J (-) NS 28.5 J 27.7 NS NS NS Clay/Silt
MM-T3-C6-17_SED_017-018CM FS 10/10/2017 cm 17 18 25.7 (-) (-) (-) 11.3 J (-) NS 30.1 J 26.4 NS NS NS Clay/Silt
MM-T3-C6-17_SED_018-019CM FS 10/10/2017 cm 18 19 15.1 (-) (-) (-) 12.7 J (-) NS 28.6 J 27.6 NS NS NS Clay/Silt
MM-T3-C6-17_SED_019-020CM FS 10/10/2017 cm 19 20 9.52 J (-) (-) (-) 12 J (-) NS 28.6 J 26.7 NS NS NS Clay/Silt
MM-T3-C6-17_SED_020-022CM FS 10/10/2017 cm 20 22 9.62 J (-) (-) (-) 12.2 J (-) NS 28.7 J 26 NS NS NS Clay/Silt
MM-T3-C6-17_SED_022-024CM FS 10/10/2017 cm 22 24 12 (-) (-) (-) 11.1 J (-) NS 31.8 J 27.3 NS NS NS Clay/Silt
MM-T3-C6-17_SED_024-026CM FS 10/10/2017 cm 24 26 14.4 (-) (-) (-) 8.23 J (-) NS 34.7 J 31.9 NS NS NS Clay/Silt
MM-T3-C6-17_SED_026-028CM FS 10/10/2017 cm 26 28 20.1 (-) (-) (-) 7.77 J (-) NS 32.5 J 33.3 NS NS NS Clay/Silt
MM-T3-C6-17_SED_028-030CM FS 10/10/2017 cm 28 30 26.6 (-) (-) (-) 6.72 J (-) NS 38.5 J 33.9 NS NS NS Clay/Silt
MM-T3-C6-17_SED_030-032CM FS 10/10/2017 cm 30 32 77.1 (-) (-) (-) 6.66 J (-) 43.7 38.3 J 36.2 NS NS NS Clay/Silt
MM-T3-C6-17_SED_032-034CM FS 10/10/2017 cm 32 34 17.6 (-) (-) (-) 7.28 J (-) NS 37.2 J 27.5 NS NS NS Clay/Silt
MM-T3-C6-17_SED_034-036CM FS 10/10/2017 cm 34 36 28 (-) (-) (-) 7.20 J (-) NS 34.4 J 34.6 NS NS NS Clay/Silt
MM-T3-C6-17_SED_036-038CM FS 10/10/2017 cm 36 38 47.8 (-) (-) (-) 6.29 J (-) NS 41.6 J 32.9 NS NS NS Clay/Silt
MM-T3-C6-17_SED_038-040CM FS 10/10/2017 cm 38 40 24.6 (-) (-) (-) 5.97 J (-) NS 40.6 J 39.2 NS NS NS Clay/Silt
MM-T3-C6-17_SED_040-045CM FS 10/10/2017 cm 40 45 28.6 (-) (-) (-) 5.66 J (-) NS 37.6 J 35.1 NS NS NS Clay/Silt
MM-T3-C6-17_SED_045-050CM FS 10/10/2017 cm 45 50 19.1 (-) (-) (-) 5.88 J (-) NS 37.8 J 34.5 NS NS NS Clay/Silt
MM-T3-C6-17_SED_050-055CM FS 10/10/2017 cm 50 55 25.4 (-) (-) (-) 5.92 J (-) NS 37.9 J 37.5 NS NS NS Clay/Silt
MM-T3-C6-17_SED_055-060CM FS 10/10/2017 cm 55 60 19.8 (-) (-) (-) 12.2 J (-) 20.9 28.5 J 27.4 NS NS NS Clay/Silt
MM-T3-C6-17_SED_060-065CM FS 10/10/2017 cm 60 65 20.2 (-) (-) (-) 11.5 J (-) NS 28.2 J 25.3 NS NS NS Clay/Silt
MM-T3-C6-17_SED_065-070CM FS 10/10/2017 cm 65 70 19 (-) (-) (-) 14.2 J (-) NS 27.8 J 26.8 NS NS NS Clay/Silt
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T3-C7-17_SED_000-001CM FS 10/16/2017 cm 0 1 184 (-) (-) (-) 25.9 (-) NS 20.6 J 19 NS NS NS Clay/Silt
MM-T3-C7-17_SED_001-002CM FS 10/16/2017 cm 1 2 102 (-) (-) (-) 25.6 (-) NS 20.2 J 19.8 NS NS NS Clay/Silt
MM-T3-C7-17_SED_002-003CM FS 10/16/2017 cm 2 3 200 (-) (-) (-) 27.3 (-) NS 18.9 J 18.3 NS NS NS Clay/Silt
MM-T3-C7-17_SED_003-004CM FS 10/16/2017 cm 3 4 255 (-) (-) (-) 24.7 (-) NS 19.9 J (-) NS NS NS Clay/Silt
MM-T3-C7-17_SED_004-005CM FS 10/16/2017 cm 4 5 416 (-) (-) (-) 23.4 (-) NS 22.1 J 20.8 NS NS NS Clay/Silt
MM-T3-C7-17_SED_005-006CM FS 10/16/2017 cm 5 6 529 (-) (-) (-) 22.7 (-) NS 21.9 J (-) NS NS NS Clay/Silt
MM-T3-C7-17_SED_006-007CM FS 10/16/2017 cm 6 7 439 (-) (-) (-) 26.3 (-) NS 19.4 J 19 NS NS NS Clay/Silt
MM-T3-C7-17_SED_007-008CM FS 10/16/2017 cm 7 8 377 (-) (-) (-) (-) (-) NS 19.8 J (-) NS NS NS Clay/Silt
MM-T3-C7-17_SED_008-009CM FS 10/16/2017 cm 8 9 301 (-) (-) (-) 27.0 (-) NS 20.5 J (-) NS NS NS Clay/Silt
MM-T3-C7-17_SED_009-010CM FS 10/16/2017 cm 9 10 268 (-) (-) (-) 26.7 (-) NS 20.6 J (-) NS NS NS Clay/Silt
MM-T3-C7-17_SED_010-011CM FS 10/16/2017 cm 10 11 270 (-) (-) (-) 18.7 (-) NS 21.3 J 17.8 NS NS NS Clay/Silt
MM-T3-C7-17_SED_011-012CM FS 10/16/2017 cm 11 12 158 (-) (-) (-) 19.0 (-) NS 23.8 J 23.1 NS NS NS Clay/Silt
MM-T3-C7-17_SED_012-013CM FS 10/16/2017 cm 12 13 167 (-) (-) (-) 28.4 (-) NS 23.5 J 21.7 NS NS NS Clay/Silt
MM-T3-C7-17_SED_013-014CM FS 10/16/2017 cm 13 14 118 (-) (-) (-) 20.2 (-) NS 24 J 23.2 NS NS NS Clay/Silt
MM-T3-C7-17_SED_014-015CM FS 10/16/2017 cm 14 15 97.7 (-) (-) (-) 18.8 (-) NS 22.7 J 20.8 NS NS NS Clay/Silt
MM-T3-C7-17_SED_015-016CM FS 10/16/2017 cm 15 16 71.4 (-) (-) (-) 19.7 (-) NS 22.4 J 20.7 NS NS NS Clay/Silt
MM-T3-C7-17_SED_016-017CM FS 10/16/2017 cm 16 17 65 (-) (-) (-) 18.4 (-) NS 24.2 J 23.9 NS NS NS Clay/Silt
MM-T3-C7-17_SED_017-018CM FS 10/16/2017 cm 17 18 49.7 (-) (-) (-) 16.7 (-) NS 27.7 J 27.1 NS NS NS Clay/Silt
MM-T3-C7-17_SED_018-019CM FS 10/16/2017 cm 18 19 40.4 (-) (-) (-) 16.9 (-) NS 27.6 J 25 NS NS NS Clay/Silt
MM-T3-C7-17_SED_019-020CM FS 10/16/2017 cm 19 20 34.3 (-) (-) (-) 17.7 (-) NS 27.9 J 28.1 NS NS NS Clay/Silt
MM-T3-C7-17_SED_020-022CM FS 10/16/2017 cm 20 22 310 (-) (-) (-) 18.4 (-) NS 29.6 J 29.8 NS NS NS Clay/Silt
MM-T3-C7-17_SED_022-024CM FS 10/16/2017 cm 22 24 29.6 (-) (-) (-) 17.0 (-) NS 30.7 J 29 NS NS NS Clay/Silt
MM-T3-C7-17_SED_024-026CM FS 10/16/2017 cm 24 26 27.3 (-) (-) (-) 17.9 (-) NS 26.8 J 26.2 NS NS NS Clay/Silt
MM-T3-C7-17_SED_026-028CM FS 10/16/2017 cm 26 28 41.1 (-) (-) (-) 23.5 (-) NS 22.1 J 23.5 NS NS NS Clay/Silt
MM-T3-C7-17_SED_028-030CM FS 10/16/2017 cm 28 30 35.1 (-) (-) (-) 20.7 (-) NS 21.5 J 21.2 NS NS NS Clay/Silt
MM-T3-C7-17_SED_030-032CM FS 10/16/2017 cm 30 32 29.3 (-) (-) (-) 20.6 (-) NS 23.4 J 22.6 NS NS NS Clay/Silt
MM-T3-C7-17_SED_032-034CM FS 10/16/2017 cm 32 34 20.8 (-) (-) (-) 17.9 (-) NS 25.1 J 24.8 NS NS NS Clay/Silt
MM-T3-C7-17_SED_034-036CM FS 10/16/2017 cm 34 36 24.2 (-) (-) (-) 18.3 (-) NS 25 J 24.6 NS NS NS Clay/Silt
MM-T3-C7-17_SED_036-038CM FS 10/16/2017 cm 36 38 22.9 (-) (-) (-) 21.7 (-) NS 21.4 J 23.2 NS NS NS Clay/Silt
MM-T3-C7-17_SED_038-040CM FS 10/16/2017 cm 38 40 19.3 (-) (-) (-) 19.3 (-) NS 23.2 J 24.4 NS NS NS Clay/Silt
MM-T3-C7-17_SED_040-045CM FS 10/16/2017 cm 40 45 14.1 (-) (-) (-) 15.3 (-) NS 26.5 J 28.2 NS NS NS Clay/Silt
MM-T3-C7-17_SED_045-050CM FS 10/16/2017 cm 45 50 13.2 (-) (-) (-) 12.7 (-) NS 26.6 J 26.7 NS NS NS Clay/Silt
MM-T3-C7-17_SED_050-055CM FS 10/16/2017 cm 50 55 29.1 (-) (-) (-) 12.1 (-) NS 27.6 J 27.3 NS NS NS Clay/Silt
MM-T3-C7-17_SED_055-060CM FS 10/16/2017 cm 55 60 15.4 (-) (-) (-) 11.0 (-) NS 30.7 J 31.1 NS NS NS Clay/Silt
MM-T3-C7-17_SED_060-065CM FS 10/16/2017 cm 60 65 17.9 (-) (-) (-) 9.89 (-) NS 32.8 J 33.9 NS NS NS Clay/Silt
MM-T3-C7-17_SED_065-070CM FS 10/16/2017 cm 65 70 34 (-) (-) (-) 9.21 (-) NS 35 J 35 NS NS NS Clay/Silt
MM-T4-C1-17_SED_000-001CM FS 10/10/2017 cm 0 1 482 (-) (-) (-) 8.14 J (-) NS 34.4 J 35 NS NS NS Clay/Silt
MM-T4-C1-17_SED_001-002CM FS 10/10/2017 cm 1 2 531 (-) (-) (-) 9.49 J (-) NS 31.1 J 30.2 NS NS NS Clay/Silt
MM-T4-C1-17_SED_002-003CM FS 10/10/2017 cm 2 3 614 (-) (-) (-) 9.68 J (-) NS 33.8 J 32.9 NS NS NS Clay/Silt
MM-T4-C1-17_SED_003-004CM FS 10/10/2017 cm 3 4 706 (-) (-) (-) 7.98 J (-) NS 35.7 J 33.6 NS NS NS Clay/Silt
MM-T4-C1-17_SED_004-005CM FS 10/10/2017 cm 4 5 688 (-) (-) (-) 8.35 J (-) NS 34.1 J 34.9 NS NS NS Clay/Silt
MM-T4-C1-17_SED_005-006CM FS 10/10/2017 cm 5 6 616 (-) (-) (-) 9.14 J (-) NS 31.8 J 29.7 NS NS NS Clay/Silt
MM-T4-C1-17_SED_006-007CM FS 10/10/2017 cm 6 7 537 (-) (-) (-) 11.8 J (-) NS 29.3 J 30 NS NS NS Clay/Silt
MM-T4-C1-17_SED_007-008CM FS 10/10/2017 cm 7 8 749 (-) (-) (-) 10.9 J (-) NS 29.5 J 28.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_008-009CM FS 10/10/2017 cm 8 9 899 (-) (-) (-) 9.68 J (-) NS 32.8 J 32.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_009-010CM FS 10/10/2017 cm 9 10 984 (-) (-) (-) 9.89 J (-) NS 33.5 J 31.9 NS NS NS Clay/Silt
MM-T4-C1-17_SED_010-011CM FS 10/10/2017 cm 10 11 1,180 (-) (-) (-) 10.0 J (-) NS 29.5 J 34.1 NS NS NS Clay/Silt
MM-T4-C1-17_SED_011-012CM FS 10/10/2017 cm 11 12 989 (-) (-) (-) 12.4 J (-) NS 31.4 J 29.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_012-013CM FS 10/10/2017 cm 12 13 1,140 (-) (-) (-) 12.2 J (-) NS 32 J 28 NS NS NS Clay/Silt
MM-T4-C1-17_SED_013-014CM FS 10/10/2017 cm 13 14 1,540 (-) (-) (-) 12 J (-) NS 34.4 J 33.3 NS NS NS Clay/Silt
MM-T4-C1-17_SED_014-015CM FS 10/10/2017 cm 14 15 1,820 (-) (-) (-) 10.4 J (-) NS 37.9 J 17.6 NS NS NS Clay/Silt
MM-T4-C1-17_SED_015-016CM FS 10/10/2017 cm 15 16 1,880 (-) (-) (-) 10.6 J (-) NS 35.9 J 35.2 NS NS NS Clay/Silt
MM-T4-C1-17_SED_016-017CM FS 10/10/2017 cm 16 17 2,620 (-) (-) (-) 11.1 J (-) NS 35.4 J 37.1 NS NS NS Clay/Silt
MM-T4-C1-17_SED_017-018CM FS 10/10/2017 cm 17 18 2,120 (-) (-) (-) 11.2 J (-) NS 34.7 J 33.6 NS NS NS Clay/Silt
MM-T4-C1-17_SED_018-019CM FS 10/10/2017 cm 18 19 1,750 (-) (-) (-) 11.4 J (-) NS 33.9 J 35 NS NS NS Clay/Silt
MM-T4-C1-17_SED_019-020CM FS 10/10/2017 cm 19 20 1,500 (-) (-) (-) 10.9 J (-) NS 35.7 J 35.3 NS NS NS Clay/Silt
MM-T4-C1-17_SED_020-022CM FS 10/10/2017 cm 20 22 606 (-) (-) (-) 12.7 J (-) NS 34.7 J 33.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_022-024CM FS 10/10/2017 cm 22 24 330 (-) (-) (-) 13.5 J (-) NS 27.9 J 30.3 NS NS NS Clay/Silt
MM-T4-C1-17_SED_024-026CM FS 10/10/2017 cm 24 26 278 (-) (-) (-) 14.8 J (-) NS 33 J 33.5 NS NS NS Clay/Silt
MM-T4-C1-17_SED_026-028CM FS 10/10/2017 cm 26 28 184 (-) (-) (-) 11.1 J (-) NS 37.3 J 33.5 NS NS NS Clay/Silt
MM-T4-C1-17_SED_028-030CM FS 10/10/2017 cm 28 30 133 (-) (-) (-) 10.6 J (-) NS 36.4 J 36 NS NS NS Clay/Silt
MM-T4-C1-17_SED_030-032CM FS 10/10/2017 cm 30 32 96.3 (-) (-) (-) 8.11 J (-) NS 43.7 J 40.4 NS NS NS Clay/Silt
MM-T4-C1-17_SED_032-034CM FS 10/10/2017 cm 32 34 68.8 (-) (-) (-) 9.02 J (-) NS 38.7 J 39.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_034-036CM FS 10/10/2017 cm 34 36 47.5 (-) (-) (-) 5.57 J (-) NS 45.1 J 42.3 NS NS NS Clay/Silt
MM-T4-C1-17_SED_036-038CM FS 10/10/2017 cm 36 38 32.7 (-) (-) (-) 7.06 J (-) NS 44.3 J 42.5 NS NS NS Clay/Silt
MM-T4-C1-17_SED_038-040CM FS 10/10/2017 cm 38 40 24.3 (-) (-) (-) 8.82 J (-) NS 41.1 J 41.4 NS NS NS Clay/Silt
MM-T4-C1-17_SED_040-045CM FS 10/10/2017 cm 40 45 25.7 (-) (-) (-) 11.9 J (-) NS 31.1 J 32.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_045-050CM FS 10/10/2017 cm 45 50 35.5 (-) (-) (-) 13.0 J (-) NS 31.5 J 30.9 NS NS NS Clay/Silt
MM-T4-C1-17_SED_050-055CM FS 10/10/2017 cm 50 55 24.4 (-) (-) (-) 12.1 J (-) NS 35.4 J 34 NS NS NS Clay/Silt
MM-T4-C1-17_SED_055-060CM FS 10/10/2017 cm 55 60 21.3 (-) (-) (-) 14.4 J (-) NS 30.9 J 31 NS NS NS Clay/Silt
MM-T4-C1-17_SED_060-065CM FS 10/10/2017 cm 60 65 20.9 (-) (-) (-) 18.9 J (-) NS 24.4 J 26.3 NS NS NS Clay/Silt
MM-T4-C1-17_SED_065-070CM FS 10/10/2017 cm 65 70 16.3 (-) (-) (-) 17.7 J (-) NS 25.3 J 24.9 NS NS NS Clay/Silt
MM-T4-C1-17_SED_070-075CM FS 10/10/2017 cm 70 75 12.2 J (-) (-) (-) 21.3 J (-) NS 20.8 J 20.8 NS NS NS Clay/Silt
MM-T4-C1-17_SED_075-080CM FS 10/10/2017 cm 75 80 11 J (-) (-) (-) 23.2 J (-) NS 18.5 J 17.3 NS NS NS Clay/Silt
MM-T4-C1-17_SED_080-085CM FS 10/10/2017 cm 80 85 11 J (-) (-) (-) 21.6 J (-) NS 19.3 J 19 NS NS NS Clay/Silt
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T4-C2-D-17_SED_000-001CM FS 10/26/2017 cm 0 1 317 6.01 48.8 (-) (-) 6.02 NS 57.1 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_001-002CM FS 10/26/2017 cm 1 2 568 6.74 83.4 (-) (-) 9.10 NS 48 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_002-003CM FS 10/26/2017 cm 2 3 707 5.66 93.1 (-) (-) 10.6 NS 43.4 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_003-004CM FS 10/26/2017 cm 3 4 722 9.39 99.2 (-) (-) 12.0 17.6 42.4 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_004-005CM FS 10/26/2017 cm 4 5 744 4.56 J 98.4 (-) (-) 11.1 NS 43 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_005-006CM FS 10/26/2017 cm 5 6 459 5.18 67.2 (-) (-) 5.57 NS 53.7 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_006-007CM FS 10/26/2017 cm 6 7 358 5.79 56.7 (-) (-) 5.75 NS 57.6 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_007-008CM FS 10/26/2017 cm 7 8 488 4.96 J 63.9 (-) (-) 5.48 NS 54.3 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_008-009CM FS 10/26/2017 cm 8 9 397 7.11 63.9 (-) (-) 4.32 NS 57.2 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_009-010CM FS 10/26/2017 cm 9 10 369 4.53 J 58.0 (-) (-) 5.91 NS 59.8 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_010-011CM FS 10/26/2017 cm 10 11 627 9.3 83.8 (-) (-) 10.2 NS 48.4 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_011-012CM FS 10/26/2017 cm 11 12 619 5.94 85.4 (-) (-) 9.70 NS 48.1 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_012-013CM FS 10/26/2017 cm 12 13 791 10.2 113 (-) (-) 15.3 NS 40.6 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_013-014CM FS 10/26/2017 cm 13 14 838 7.99 117 (-) (-) 19.5 NS 41.5 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_014-015CM FS 10/26/2017 cm 14 15 907 11.5 125 (-) (-) 17.5 NS 39.9 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_015-016CM FS 10/26/2017 cm 15 16 800 4.1 U 122 (-) (-) 18.9 23.7 38.9 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_016-017CM FS 10/26/2017 cm 16 17 840 10.5 123 (-) (-) 19.0 NS 37.9 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_017-018CM FS 10/26/2017 cm 17 18 895 10.2 129 (-) (-) 17.5 NS 37.7 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_018-019CM FS 10/26/2017 cm 18 19 780 7.29 125 (-) (-) 18.2 NS 38.2 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_019-020CM FS 10/26/2017 cm 19 20 775 8.71 114 (-) (-) 16.1 NS 39.7 J (-) NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_020-022CM FS 10/26/2017 cm 20 22 699 7.51 122 (-) 7.63 15.7 NS 40.5 J 37.2 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_022-024CM FS 10/26/2017 cm 22 24 792 9.86 132 (-) 7.99 17.3 NS 38.4 J 41.8 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_024-026CM FS 10/26/2017 cm 24 26 832 9.7 143 (-) 9.42 19.2 NS 36.5 J 39.7 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_026-028CM FS 10/26/2017 cm 26 28 884 11.6 127 (-) 9.29 19.9 NS 35.1 J 32.5 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_028-030CM FS 10/26/2017 cm 28 30 590 7.15 114 (-) 9.01 18.2 NS 34.9 J 38.5 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_030-032CM FS 10/26/2017 cm 30 32 870 8.98 118 (-) 9.85 24.3 15.9 37.1 J 34.6 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_032-034CM FS 10/26/2017 cm 32 34 893 7.56 118 (-) 9.50 21.6 NS 37.2 J 39 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_034-036CM FS 10/26/2017 cm 34 36 900 8.49 124 (-) 9.18 18.5 NS 38.3 J 38.6 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_036-038CM FS 10/26/2017 cm 36 38 910 8.24 115 (-) 8.40 18.8 NS 40 J 39.2 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_038-040CM FS 10/26/2017 cm 38 40 837 10.9 121 (-) 8.06 17.0 NS 41.3 J 41.6 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_040-045CM FS 10/26/2017 cm 40 45 810 8.56 107 (-) 7.02 15.9 NS 43.6 J 42.8 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_045-050CM FS 10/26/2017 cm 45 50 859 7.88 112 (-) 7.63 15.2 NS 42.4 J 42.9 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_050-055CM FS 10/26/2017 cm 50 55 845 9.8 113 (-) 8.11 16.2 NS 41.3 J 43 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_055-060CM FS 10/26/2017 cm 55 60 830 8.15 108 (-) 8.02 17.2 25.2 42.6 J 42.7 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_060-065CM FS 10/26/2017 cm 60 65 939 9.46 117 (-) 8.44 16.3 NS 42.8 J 43.4 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_065-070CM FS 10/26/2017 cm 65 70 872 10.8 111 (-) 8.13 14.9 NS 43.3 J 42.9 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_070-075CM FS 10/26/2017 cm 70 75 858 7.38 105 (-) 7.81 14.7 NS 46 J 46.6 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_075-080CM FS 10/26/2017 cm 75 80 733 9.55 54.5 (-) 4.33 J 7.84 NS 54.8 J 56.8 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_080-085CM FS 10/26/2017 cm 80 85 889 9.71 60.0 (-) 6.09 11.1 NS 51 J 53.5 NS NS NS Clay/Silt
MM-T4-C2-D-17_SED_085-090CM FS 10/26/2017 cm 85 90 1,210 10.4 63.6 (-) 7.51 15.5 NS 34.3 J 49.4 NS NS NS Clay/Silt

MM-T4-C2-F-17_SED_00-01 FS 10/24/2017 ft 0 0.1 635 (-) (-) (-) 4.46 (-) 15.0 45.1 J 37.5 NS NS NS Clay/Silt Sand
MM-T4-C2-F-17_SED_01-03 FS 10/24/2017 ft 0.1 0.3 693 (-) (-) (-) 6.97 J (-) 17.0 42.6 J 37.8 NS NS NS Clay/Silt Sand

MM-T4-C2-F-17_SED_01-03_DUP FD 10/24/2017 ft 0.1 0.3 725 (-) (-) (-) (-) (-) NS 44.4 J (-) NS NS NS Clay/Silt Sand
MM-T4-C2-F-17_SED_03-05 FS 10/24/2017 ft 0.3 0.5 570 (-) (-) (-) 2.55 (-) 13.7 45.9 J 50.9 NS NS NS Clay/Silt Sand
MM-T4-C2-F-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 533 (-) (-) (-) 5.49 (-) 14.4 47.5 J 39.5 NS NS NS Clay/Silt Sand
MM-T4-C2-F-17_SED_07-10 FS 10/24/2017 ft 0.7 1 939 (-) (-) (-) 6.77 (-) 18.5 38.2 J 30.6 NS NS NS Clay/Silt Sand

MM-T4-C3-C-17_SED_000-001CM FS 10/28/2017 cm 0 1 674 4.09 109 (-) (-) 9.56 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_001-002CM FS 10/28/2017 cm 1 2 713 0 109 (-) (-) 7.83 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_002-003CM FS 10/28/2017 cm 2 3 836 7.67 93.7 (-) (-) 6.99 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_003-004CM FS 10/28/2017 cm 3 4 687 4.65 98.0 (-) (-) 7.66 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_004-005CM FS 10/28/2017 cm 4 5 685 10.5 98.3 (-) (-) 7.62 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_005-006CM FS 10/28/2017 cm 5 6 650 10.4 99.7 (-) (-) 7.98 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_006-007CM FS 10/28/2017 cm 6 7 757 6.35 105 (-) (-) 7.22 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_007-008CM FS 10/28/2017 cm 7 8 698 10.5 109 (-) (-) 8.87 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_008-009CM FS 10/28/2017 cm 8 9 618 15.1 107 (-) (-) 7.09 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_009-010CM FS 10/28/2017 cm 9 10 782 9.34 116 (-) (-) 7.82 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_010-011CM FS 10/28/2017 cm 10 11 695 8.42 105 (-) (-) 7.6 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_011-012CM FS 10/28/2017 cm 11 12 770 8.82 92.9 (-) (-) 7.73 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_012-013CM FS 10/28/2017 cm 12 13 1,010 5.55 90.2 (-) (-) 8.13 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_013-014CM FS 10/28/2017 cm 13 14 1,210 7.10 68.5 (-) (-) 7.34 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_014-015CM FS 10/28/2017 cm 14 15 1,170 11.20017 60.9 (-) (-) 8.13 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_015-016CM FS 10/28/2017 cm 15 16 893 10.6 84.5 (-) (-) 7.9 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_016-017CM FS 10/28/2017 cm 16 17 893 9.32 81.2 (-) (-) 7.36 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_017-018CM FS 10/28/2017 cm 17 18 785 6.00 76.8 (-) (-) 6.29 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_018-019CM FS 10/28/2017 cm 18 19 756 5.99 70.9 (-) (-) 5.49 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_019-020CM FS 10/28/2017 cm 19 20 808 7.26 80.8 (-) (-) 7.1 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_020-022CM FS 10/28/2017 cm 20 22 890 6.23 78.0 (-) (-) 7.24 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_022-024CM FS 10/28/2017 cm 22 24 931 11.6 64.1 (-) (-) 6.13 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_024-026CM FS 10/28/2017 cm 24 26 1,040 6.94 70.9 (-) (-) 7.87 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_026-028CM FS 10/28/2017 cm 26 28 1,130 8.69 77.7 (-) (-) 7.68 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_028-030CM FS 10/28/2017 cm 28 30 1,120 4.58 62.7 (-) (-) 8.01 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_030-032CM FS 10/28/2017 cm 30 32 1,180 5.95 63.7 (-) (-) 8.72 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_032-034CM FS 10/28/2017 cm 32 34 1,230 9.46 63.5 (-) (-) 9.49 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_034-036CM FS 10/28/2017 cm 34 36 1,300 9.40 74.5 (-) (-) 10.13 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_036-038CM FS 10/28/2017 cm 36 38 1,230 8.28 61.4 (-) (-) 8.18 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_038-040CM FS 10/28/2017 cm 38 40 1,610 13.3 65.6 (-) (-) 8.45 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_040-045CM FS 10/28/2017 cm 40 45 1,330 8.44 55.7 (-) (-) 7.19 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_045-050CM FS 10/28/2017 cm 45 50 1,390 13.8 56.9 (-) (-) 8.44 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_050-055CM FS 10/28/2017 cm 50 55 1,460 9.05 55.9 (-) (-) 8.2 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_055-060CM FS 10/28/2017 cm 55 60 1,430 8.63 47.3 (-) (-) 7.59 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_060-065CM FS 10/28/2017 cm 60 65 1,400 3.73 54.4 (-) (-) 7.52 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_065-070CM FS 10/28/2017 cm 65 70 1,410 7.42 51.3 (-) (-) 7.6 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_070-075CM FS 10/28/2017 cm 70 75 1,510 7.26 51.0 (-) (-) 9.59 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_075-080CM FS 10/28/2017 cm 75 80 1,750 12.1 52.8 (-) (-) 8.8 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_080-085CM FS 10/28/2017 cm 80 85 1,490 9.87 41.7 (-) (-) 8.75 NS (-) (-) NS NS NS Clay/Silt Sand
MM-T4-C3-C-17_SED_085-090CM FS 10/28/2017 cm 85 90 1,500 14.8 47.6 (-) (-) 7.51 NS (-) (-) NS NS NS Clay/Silt Sand
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T4-C4-A-17_SED_000-001CM FS 10/24/2017 cm 0 1 278 8.96737 277 (-) (-) 32.1 NS (-) (-) 5.46 82.2 12.4 Clay/Silt
MM-T4-C4-A-17_SED_001-002CM FS 10/24/2017 cm 1 2 297 8.47917 213 (-) (-) 33.8 NS (-) (-) 2.73 87.3 9.99 Clay/Silt
MM-T4-C4-A-17_SED_002-003CM FS 10/24/2017 cm 2 3 358 8.84775 235 (-) (-) 31.4 NS (-) (-) 1.81 87.3 10.9 Clay/Silt
MM-T4-C4-A-17_SED_003-004CM FS 10/24/2017 cm 3 4 483 9.45107 198 (-) (-) 36.5 NS (-) (-) 4 84.6 11.4 Clay/Silt
MM-T4-C4-A-17_SED_004-005CM FS 10/24/2017 cm 4 5 485 12.68247 216 (-) (-) 36.2 NS (-) (-) 2.17 87.5 10.3 Clay/Silt
MM-T4-C4-A-17_SED_005-006CM FS 10/24/2017 cm 5 6 534 8.87289 148 (-) (-) 38.8 NS (-) (-) 1.93 82.4 15.7 Clay/Silt
MM-T4-C4-A-17_SED_006-007CM FS 10/24/2017 cm 6 7 733 10.0448 178 (-) (-) 38.7 NS (-) (-) 3.33 88.6 8.06 Clay/Silt
MM-T4-C4-A-17_SED_007-008CM FS 10/24/2017 cm 7 8 919 14.11055 213 (-) (-) 40.3 NS (-) (-) 8.87 78.4 12.7 Clay/Silt
MM-T4-C4-A-17_SED_008-009CM FS 10/24/2017 cm 8 9 922 16.81633 219 (-) (-) 35.2 NS (-) (-) 5.26 84.9 9.83 Clay/Silt
MM-T4-C4-A-17_SED_009-010CM FS 10/24/2017 cm 9 10 946 20.33964 111 (-) (-) 30.8 NS (-) (-) 9.06 81.2 9.76 Clay/Silt
MM-T4-C4-A-17_SED_010-011CM FS 10/24/2017 cm 10 11 1,280 30.99562 85.9 (-) (-) 27.8 NS (-) (-) 3.8 86.4 9.84 Clay/Silt
MM-T4-C4-A-17_SED_011-012CM FS 10/24/2017 cm 11 12 2,330 79.34886 78.0 (-) (-) 34.0 NS (-) (-) 7.2 78.7 14.1 Clay/Silt
MM-T4-C4-A-17_SED_012-013CM FS 10/24/2017 cm 12 13 1,610 86.79952 68.3 (-) (-) 38.1 NS (-) (-) 6.36 77.5 16.2 Clay/Silt
MM-T4-C4-A-17_SED_013-014CM FS 10/24/2017 cm 13 14 1,300 55.91571 55.1 (-) (-) 34.8 NS (-) (-) 3.92 83.3 12.8 Clay/Silt
MM-T4-C4-A-17_SED_014-015CM FS 10/24/2017 cm 14 15 800 16.26358 32.7 (-) (-) 34.2 NS (-) (-) 3.97 80.7 15.4 Clay/Silt
MM-T4-C4-A-17_SED_015-016CM FS 10/24/2017 cm 15 16 698 15.27532 39.9 (-) (-) 33.3 NS (-) (-) 6.32 79.6 14.1 Clay/Silt
MM-T4-C4-A-17_SED_016-017CM FS 10/24/2017 cm 16 17 454 12.32499 31.7 (-) (-) 39.1 NS (-) (-) 1.49 86.4 12.1 Clay/Silt
MM-T4-C4-A-17_SED_017-018CM FS 10/24/2017 cm 17 18 391 7.14365 28.8 (-) (-) 40.0 NS (-) (-) 3.3 86.2 10.5 Clay/Silt
MM-T4-C4-A-17_SED_018-019CM FS 10/24/2017 cm 18 19 517 2.56585 52.3 (-) (-) 47.0 NS (-) (-) 0.7 88.7 10.6 Clay/Silt
MM-T4-C4-A-17_SED_019-020CM FS 10/24/2017 cm 19 20 522 4.84262 45.2 (-) (-) 47.7 NS (-) (-) 5.71 85.1 9.15 Clay/Silt
MM-T4-C4-A-17_SED_020-022CM FS 10/24/2017 cm 20 22 233 2.02553 29.6 (-) (-) 38.1 NS (-) (-) 0.5 90.5 8.97 Clay/Silt
MM-T4-C4-A-17_SED_022-024CM FS 10/24/2017 cm 22 24 180 0 U 22.1 (-) (-) 29.5 NS (-) (-) 1.51 89.0 9.52 Clay/Silt
MM-T4-C4-A-17_SED_024-026CM FS 10/24/2017 cm 24 26 121 1.93827 19.6 (-) (-) 22.7 NS (-) (-) 2.61 88.9 8.45 Clay/Silt
MM-T4-C4-A-17_SED_026-028CM FS 10/24/2017 cm 26 28 128 0 U 23.7 (-) (-) 26.9 NS (-) (-) 1.59 87.0 11.4 Clay/Silt
MM-T4-C4-A-17_SED_028-030CM FS 10/24/2017 cm 28 30 92.9 0 U 16.9 (-) (-) 22.2 NS (-) (-) 4.25 86.1 9.65 Clay/Silt
MM-T4-C4-A-17_SED_030-032CM FS 10/24/2017 cm 30 32 81.7 0 U 17.7 (-) (-) 24.8 NS (-) (-) 5.51 83.3 11.2 Clay/Silt
MM-T4-C4-A-17_SED_032-034CM FS 10/24/2017 cm 32 34 78.7 0 U 16.6 (-) (-) 22.7 NS (-) (-) 5.73 84.4 9.91 Clay/Silt
MM-T4-C4-A-17_SED_034-036CM FS 10/24/2017 cm 34 36 72.6 0 U 17.3 (-) (-) 19.4 NS (-) (-) 1.23 90.7 8.11 Clay/Silt
MM-T4-C4-A-17_SED_036-038CM FS 10/24/2017 cm 36 38 43.7 0 U 16.0 (-) (-) 16.9 NS (-) (-) 1.97 87.9 10.1 Clay/Silt
MM-T4-C4-A-17_SED_038-040CM FS 10/24/2017 cm 38 40 32.2 0 U 17.4 (-) (-) 12.2 NS (-) (-) 2.97 88.9 8.14 Clay/Silt
MM-T4-C4-A-17_SED_040-045CM FS 10/24/2017 cm 40 45 26.2 0 U 14.0 (-) (-) 18.2 NS (-) (-) 8.16 81.5 10.4 Clay/Silt
MM-T4-C4-A-17_SED_045-050CM FS 10/24/2017 cm 45 50 21.8 0 U 15.7 (-) (-) 18.6 NS (-) (-) 4.69 87.9 7.39 Clay/Silt
MM-T4-C4-A-17_SED_050-055CM FS 10/24/2017 cm 50 55 29.3 0 U 23.9 (-) (-) 17.2 NS (-) (-) 1.37 90.0 8.63 Clay/Silt
MM-T4-C4-A-17_SED_055-060CM FS 10/24/2017 cm 55 60 31.1 0 U 17.9 (-) (-) 14.9 NS (-) (-) 0.93 88.0 11.1 Clay/Silt
MM-T4-C4-A-17_SED_060-065CM FS 10/24/2017 cm 60 65 15.8 0 U 17.1 (-) (-) 12.6 NS (-) (-) 1.64 90.1 8.24 Clay/Silt
MM-T4-C4-A-17_SED_065-070CM FS 10/24/2017 cm 65 70 17.2 0 U 12.4 (-) (-) 12.4 NS (-) (-) 5.49 84.3 10.3 Clay/Silt
MM-T4-C4-A-17_SED_070-075CM FS 10/24/2017 cm 70 75 30.9 0 U 22.3 (-) (-) 10.4 NS (-) (-) 1.57 87.6 10.8 Clay/Silt
MM-T4-C4-A-17_SED_075-080CM FS 10/24/2017 cm 75 80 31.4 0 U 16.0 (-) (-) 11.8 NS (-) (-) 1.98 92.4 5.59 Clay/Silt
MM-T4-C4-A-17_SED_080-085CM FS 10/24/2017 cm 80 85 26.7 0 U 16.1 (-) (-) 9.97 NS (-) (-) 3.47 87.6 8.9 Clay/Silt Shells
MM-T4-C4-A-17_SED_085-090CM FS 10/24/2017 cm 85 90 29 0 U 17.3 (-) (-) 9.77 NS (-) (-) 9.44 84.3 6.31 Clay/Silt
MM-T4-C5-17_SED_000-001CM FS 10/11/2017 cm 0 1 282 (-) (-) (-) 16.3 J (-) NS 26.5 J 27.5 NS NS NS Clay/Silt
MM-T4-C5-17_SED_001-002CM FS 10/11/2017 cm 1 2 310 (-) (-) (-) 15.2 J (-) NS 26.1 J 25.8 NS NS NS Clay/Silt
MM-T4-C5-17_SED_002-003CM FS 10/11/2017 cm 2 3 362 (-) (-) (-) 17.6 J (-) NS 24.5 J 23.4 NS NS NS Clay/Silt
MM-T4-C5-17_SED_003-004CM FS 10/11/2017 cm 3 4 432 (-) (-) (-) 18.7 J (-) 34.8 22 J 21.2 NS NS NS Clay/Silt
MM-T4-C5-17_SED_004-005CM FS 10/11/2017 cm 4 5 580 (-) (-) (-) 15.6 J (-) NS 24.1 J 23 NS NS NS Clay/Silt
MM-T4-C5-17_SED_005-006CM FS 10/11/2017 cm 5 6 749 (-) (-) (-) 17.8 J (-) NS 22.8 J (-) NS NS NS Clay/Silt
MM-T4-C5-17_SED_006-007CM FS 10/11/2017 cm 6 7 843 (-) (-) (-) 16.6 J (-) NS 23.4 J 21.4 NS NS NS Clay/Silt
MM-T4-C5-17_SED_007-008CM FS 10/11/2017 cm 7 8 1,240 (-) (-) (-) 15.9 J (-) NS 24.7 J 23.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_008-009CM FS 10/11/2017 cm 8 9 1,380 (-) (-) (-) 10.6 J (-) NS 30.1 J 33.7 NS NS NS Clay/Silt
MM-T4-C5-17_SED_009-010CM FS 10/11/2017 cm 9 10 1,760 (-) (-) (-) 10.2 J (-) NS 29.4 J 20.2 NS NS NS Clay/Silt
MM-T4-C5-17_SED_010-011CM FS 10/11/2017 cm 10 11 2,050 (-) (-) (-) 13.9 J (-) NS 27 J 25.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_011-012CM FS 10/11/2017 cm 11 12 1,630 (-) (-) (-) 13.4 J (-) NS 27.4 J (-) NS NS NS Clay/Silt
MM-T4-C5-17_SED_012-013CM FS 10/11/2017 cm 12 13 1,180 (-) (-) (-) 13.1 J (-) NS 27.2 J 26.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_013-014CM FS 10/11/2017 cm 13 14 805 (-) (-) (-) 14.1 J (-) NS 27.6 J 10.4 NS NS NS Clay/Silt
MM-T4-C5-17_SED_014-015CM FS 10/11/2017 cm 14 15 632 (-) (-) (-) 13.9 J (-) NS 26.6 J 25.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_015-016CM FS 10/11/2017 cm 15 16 458 (-) (-) (-) 14.2 J (-) 24.7 26.1 J 25.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_016-017CM FS 10/11/2017 cm 16 17 379 (-) (-) (-) 13.2 J (-) NS 27.7 J 25.8 NS NS NS Clay/Silt
MM-T4-C5-17_SED_017-018CM FS 10/11/2017 cm 17 18 305 (-) (-) (-) 11.7 J (-) NS 29.1 J 28.2 NS NS NS Clay/Silt
MM-T4-C5-17_SED_018-019CM FS 10/11/2017 cm 18 19 261 (-) (-) (-) 9.98 J (-) NS 32.5 J 30.2 NS NS NS Clay/Silt
MM-T4-C5-17_SED_019-020CM FS 10/11/2017 cm 19 20 240 (-) (-) (-) 9.36 J (-) NS 33.1 J 30.7 NS NS NS Clay/Silt
MM-T4-C5-17_SED_020-022CM FS 10/11/2017 cm 20 22 160 (-) (-) (-) 7.64 J (-) NS 36.7 J 37.3 NS NS NS Clay/Silt
MM-T4-C5-17_SED_022-024CM FS 10/11/2017 cm 22 24 107 (-) (-) (-) 11.7 J (-) NS 31.3 J 31.1 NS NS NS Clay/Silt
MM-T4-C5-17_SED_024-026CM FS 10/11/2017 cm 24 26 78.1 (-) (-) (-) 8.73 J (-) NS 33.9 J 36.5 NS NS NS Clay/Silt
MM-T4-C5-17_SED_026-028CM FS 10/11/2017 cm 26 28 64.4 (-) (-) (-) 8.11 J (-) NS 37.5 J 36.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_028-030CM FS 10/11/2017 cm 28 30 39.5 (-) (-) (-) 7.14 J (-) NS 39.5 J 37.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_030-032CM FS 10/11/2017 cm 30 32 22.8 (-) (-) (-) 8.51 J (-) 20.4 37.3 J 35.2 NS NS NS Clay/Silt
MM-T4-C5-17_SED_032-034CM FS 10/11/2017 cm 32 34 27 (-) (-) (-) 8.42 J (-) NS 38.4 J 34.7 NS NS NS Clay/Silt
MM-T4-C5-17_SED_034-036CM FS 10/11/2017 cm 34 36 26.3 (-) (-) (-) 9.73 J (-) NS 34.5 J 33.7 NS NS NS Clay/Silt
MM-T4-C5-17_SED_036-038CM FS 10/11/2017 cm 36 38 26.5 (-) (-) (-) 10.7 J (-) NS 33.7 J 33.3 NS NS NS Clay/Silt
MM-T4-C5-17_SED_038-040CM FS 10/11/2017 cm 38 40 27.4 (-) (-) (-) 8.92 J (-) NS 39.2 J 38.8 NS NS NS Clay/Silt
MM-T4-C5-17_SED_040-045CM FS 10/11/2017 cm 40 45 27.2 (-) (-) (-) 7.44 J (-) NS 43.8 J 41.1 NS NS NS Clay/Silt
MM-T4-C5-17_SED_045-050CM FS 10/11/2017 cm 45 50 20.2 (-) (-) (-) 8.16 J (-) NS 42.6 J 43.1 NS NS NS Clay/Silt
MM-T4-C5-17_SED_050-055CM FS 10/11/2017 cm 50 55 19 (-) (-) (-) 5.32 J (-) NS 49.1 J 47.4 NS NS NS Clay/Silt
MM-T4-C5-17_SED_055-060CM FS 10/11/2017 cm 55 60 18.9 (-) (-) (-) 4.80 J (-) 11.5 53.7 J 54 NS NS NS Clay/Silt
MM-T4-C5-17_SED_060-065CM FS 10/11/2017 cm 60 65 20.1 (-) (-) (-) 4.96 J (-) NS 51.7 J 35.7 NS NS NS Clay/Silt
MM-T4-C5-17_SED_065-070CM FS 10/11/2017 cm 65 70 17 (-) (-) (-) 5.81 J (-) NS 51.1 J 45.4 NS NS NS Clay/Silt
MM-T4-C5-17_SED_070-075CM FS 10/11/2017 cm 70 75 22.6 (-) (-) (-) 2.33 J (-) NS 65 J 63.9 NS NS NS Clay/Silt
MM-T4-C5-17_SED_075-080CM FS 10/11/2017 cm 75 80 23.7 (-) (-) (-) 3.93 J (-) NS 57.1 J 56.2 NS NS NS Clay/Silt
MM-T4-C5-17_SED_080-085CM FS 10/11/2017 cm 80 85 24 (-) (-) (-) 4.04 J (-) NS 52 J 53.3 NS NS NS Clay/Silt
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Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T4-C6-17_SED_000-001CM FS 10/11/2017 cm 0 1 690 (-) (-) (-) 7.36 J (-) NS 40.2 J 38.5 NS NS NS Clay/Silt
MM-T4-C6-17_SED_001-002CM FS 10/11/2017 cm 1 2 799 (-) (-) (-) 7.7 J (-) NS 42 J 40.7 NS NS NS Clay/Silt
MM-T4-C6-17_SED_002-003CM FS 10/11/2017 cm 2 3 857 (-) (-) (-) 7.51 J (-) 17.4 41.2 J 39.3 NS NS NS Clay/Silt
MM-T4-C6-17_SED_003-004CM FS 10/11/2017 cm 3 4 858 (-) (-) (-) 7.34 J (-) NS 41.9 J 41.4 NS NS NS Clay/Silt
MM-T4-C6-17_SED_004-005CM FS 10/11/2017 cm 4 5 765 (-) (-) (-) 7.41 J (-) NS 42.7 J 41 NS NS NS Clay/Silt
MM-T4-C6-17_SED_005-006CM FS 10/11/2017 cm 5 6 913 (-) (-) (-) 6.90 J (-) NS 43.7 J 39.2 NS NS NS Clay/Silt
MM-T4-C6-17_SED_006-007CM FS 10/11/2017 cm 6 7 994 (-) (-) (-) 6.30 J (-) NS 43.8 J 41.9 NS NS NS Clay/Silt
MM-T4-C6-17_SED_007-008CM FS 10/11/2017 cm 7 8 916 (-) (-) (-) 6.72 J (-) NS 42.3 J 41.4 NS NS NS Clay/Silt
MM-T4-C6-17_SED_008-009CM FS 10/11/2017 cm 8 9 998 (-) (-) (-) 6.75 J (-) NS 42.5 J 38.9 NS NS NS Clay/Silt
MM-T4-C6-17_SED_009-010CM FS 10/11/2017 cm 9 10 992 (-) (-) (-) 6.55 J (-) NS 45.3 J 43.4 NS NS NS Clay/Silt
MM-T4-C6-17_SED_010-011CM FS 10/11/2017 cm 10 11 1,050 (-) (-) (-) 6.60 J (-) NS 45.3 J 43.8 NS NS NS Clay/Silt
MM-T4-C6-17_SED_011-012CM FS 10/11/2017 cm 11 12 1,240 (-) (-) (-) 6.62 J (-) NS 45.8 J 43.3 NS NS NS Clay/Silt
MM-T4-C6-17_SED_012-013CM FS 10/11/2017 cm 12 13 1,570 (-) (-) (-) 6.82 J (-) NS 45.9 J 44.6 NS NS NS Clay/Silt
MM-T4-C6-17_SED_013-014CM FS 10/11/2017 cm 13 14 2,350 (-) (-) (-) 7.22 J (-) NS 45.5 J 44 NS NS NS Clay/Silt
MM-T4-C6-17_SED_014-015CM FS 10/11/2017 cm 14 15 2,890 (-) (-) (-) 7.99 J (-) NS 42 J 40.3 NS NS NS Clay/Silt
MM-T4-C6-17_SED_015-016CM FS 10/11/2017 cm 15 16 2,580 (-) (-) (-) 9.02 J (-) 17.5 42.2 J 39.1 NS NS NS Clay/Silt
MM-T4-C6-17_SED_016-017CM FS 10/11/2017 cm 16 17 2,820 (-) (-) (-) 8.99 J (-) NS 42 J 30.6 NS NS NS Clay/Silt
MM-T4-C6-17_SED_017-018CM FS 10/11/2017 cm 17 18 2,960 J (-) (-) (-) 9.09 J (-) NS 42.5 J 39.3 NS NS NS Clay/Silt
MM-T4-C6-17_SED_018-019CM FS 10/11/2017 cm 18 19 2,710 (-) (-) (-) 9.59 J (-) NS 43.5 J 27.2 NS NS NS Clay/Silt
MM-T4-C6-17_SED_019-020CM FS 10/11/2017 cm 19 20 2,900 (-) (-) (-) 9.49 J (-) NS 42.5 J 35.6 NS NS NS Clay/Silt
MM-T4-C6-17_SED_020-022CM FS 10/11/2017 cm 20 22 2,810 (-) (-) (-) 9.09 J (-) NS 42.5 J 43.1 NS NS NS Clay/Silt
MM-T4-C6-17_SED_022-024CM FS 10/11/2017 cm 22 24 2,870 (-) (-) (-) 10.9 J (-) NS 40.1 J 35.4 NS NS NS Clay/Silt
MM-T4-C6-17_SED_024-026CM FS 10/11/2017 cm 24 26 2,160 (-) (-) (-) 10.4 J (-) NS 42.3 J 39.2 NS NS NS Clay/Silt
MM-T4-C6-17_SED_026-028CM FS 10/11/2017 cm 26 28 1,370 (-) (-) (-) 11.0 J (-) NS 41.3 J 36.2 NS NS NS Clay/Silt
MM-T4-C6-17_SED_028-030CM FS 10/11/2017 cm 28 30 1,170 (-) (-) (-) 12.2 J (-) NS 39.8 J 38.2 NS NS NS Clay/Silt
MM-T4-C6-17_SED_030-032CM FS 10/11/2017 cm 30 32 653 (-) (-) (-) 12.5 J (-) 25.4 35.8 J 37.4 NS NS NS Clay/Silt
MM-T4-C6-17_SED_032-034CM FS 10/11/2017 cm 32 34 514 (-) (-) (-) 11.9 J (-) NS 41 J 39 NS NS NS Clay/Silt
MM-T4-C6-17_SED_034-036CM FS 10/11/2017 cm 34 36 453 (-) (-) (-) 11.3 J (-) NS 39.4 J 36.7 NS NS NS Clay/Silt
MM-T4-C6-17_SED_036-038CM FS 10/11/2017 cm 36 38 397 (-) (-) (-) 9.77 J (-) NS 41.7 J 40 NS NS NS Clay/Silt
MM-T4-C6-17_SED_038-040CM FS 10/11/2017 cm 38 40 350 (-) (-) (-) 7.82 J (-) NS 42.3 J 40.9 NS NS NS Clay/Silt
MM-T4-C6-17_SED_040-045CM FS 10/11/2017 cm 40 45 222 (-) (-) (-) 6.62 J (-) NS 45.8 J 46.7 NS NS NS Clay/Silt
MM-T4-C6-17_SED_045-050CM FS 10/11/2017 cm 45 50 135 (-) (-) (-) 6.1 J (-) NS 50.1 J 48.5 NS NS NS Clay/Silt
MM-T4-C6-17_SED_050-055CM FS 10/11/2017 cm 50 55 113 (-) (-) (-) 6.13 J (-) NS 48.9 J 48.4 NS NS NS Clay/Silt
MM-T4-C6-17_SED_055-060CM FS 10/11/2017 cm 55 60 121 (-) (-) (-) 6.23 J (-) 12.5 48.7 J 51.6 NS NS NS Clay/Silt
MM-T4-C6-17_SED_060-065CM FS 10/11/2017 cm 60 65 103 (-) (-) (-) 5.65 J (-) NS 48.3 J 46.3 NS NS NS Clay/Silt
MM-T4-C6-17_SED_065-070CM FS 10/11/2017 cm 65 70 83.1 (-) (-) (-) 5.08 J (-) NS 51.1 J 50 NS NS NS Clay/Silt
MM-T4-C6-17_SED_070-075CM FS 10/11/2017 cm 70 75 68.7 (-) (-) (-) 4.90 J (-) NS 54.8 J 48.8 NS NS NS Clay/Silt
MM-T4-C6-17_SED_075-080CM FS 10/11/2017 cm 75 80 67 (-) (-) (-) 4.59 J (-) NS 56.6 J 58.4 NS NS NS Clay/Silt

Marsh Platform Sediment Marsh SoilMendall Marsh MM-T4-C6
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T4-C7-17_SED_000-001CM FS 10/16/2017 cm 0 1 681 (-) (-) (-) 6.30 J (-) NS 35.2 J 34 NS NS NS Clay/Silt

MM-T4-C7-17_SED_000-001CM_DUP FD 10/16/2017 cm 0 1 645 (-) (-) (-) (-) (-) NS 36.5 J (-) NS NS NS
MM-T4-C7-17_SED_001-002CM FS 10/16/2017 cm 1 2 844 (-) (-) (-) 5.87 (-) NS 37.5 J 38 NS NS NS Clay/Silt

MM-T4-C7-17_SED_001-002CM_DUP FD 10/16/2017 cm 1 2 872 (-) (-) (-) (-) (-) NS 37.7 J (-) NS NS NS
MM-T4-C7-17_SED_002-003CM FS 10/16/2017 cm 2 3 803 (-) (-) (-) 6.47 (-) NS 40 J 38.6 NS NS NS Clay/Silt

MM-T4-C7-17_SED_002-003CM_DUP FD 10/16/2017 cm 2 3 785 (-) (-) (-) (-) (-) NS 40 J (-) NS NS NS
MM-T4-C7-17_SED_003-004CM FS 10/16/2017 cm 3 4 476 (-) (-) (-) 6.91 (-) NS 43.7 J 43.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_003-004CM_DUP FD 10/16/2017 cm 3 4 516 (-) (-) (-) (-) (-) NS 41.5 J (-) NS NS NS
MM-T4-C7-17_SED_004-005CM FS 10/16/2017 cm 4 5 364 (-) (-) (-) 6.28 (-) NS 44.6 J 46 NS NS NS Clay/Silt

MM-T4-C7-17_SED_004-005CM_DUP FD 10/16/2017 cm 4 5 284 (-) (-) (-) (-) (-) NS 45.1 J (-) NS NS NS
MM-T4-C7-17_SED_005-006CM FS 10/16/2017 cm 5 6 130 (-) (-) (-) 7.57 (-) NS 46.8 J 47.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_005-006CM_DUP FD 10/16/2017 cm 5 6 110 (-) (-) (-) (-) (-) NS 46.8 J (-) NS NS NS
MM-T4-C7-17_SED_006-007CM FS 10/16/2017 cm 6 7 63.9 (-) (-) (-) 5.89 (-) NS 48.7 J 47.6 NS NS NS Clay/Silt

MM-T4-C7-17_SED_006-007CM_DUP FD 10/16/2017 cm 6 7 47.4 (-) (-) (-) (-) (-) NS 49 J (-) NS NS NS
MM-T4-C7-17_SED_007-008CM FS 10/16/2017 cm 7 8 97.6 (-) (-) (-) 5.27 (-) NS 48 J 47.9 NS NS NS Clay/Silt

MM-T4-C7-17_SED_007-008CM_DUP FD 10/16/2017 cm 7 8 108 (-) (-) (-) (-) (-) NS 48.4 J (-) NS NS NS
MM-T4-C7-17_SED_008-009CM FS 10/16/2017 cm 8 9 578 (-) (-) (-) 6.14 (-) NS 41.9 J 40.8 NS NS NS Clay/Silt

MM-T4-C7-17_SED_008-009CM_DUP FD 10/16/2017 cm 8 9 771 (-) (-) (-) (-) (-) NS 33 J (-) NS NS NS
MM-T4-C7-17_SED_009-010CM FS 10/16/2017 cm 9 10 643 (-) (-) (-) 6.85 (-) NS 42.5 J 39.1 NS NS NS Clay/Silt

MM-T4-C7-17_SED_009-010CM_DUP FD 10/16/2017 cm 9 10 680 (-) (-) (-) (-) (-) NS 39 J (-) NS NS NS
MM-T4-C7-17_SED_010-011CM FS 10/16/2017 cm 10 11 631 (-) (-) (-) 6.46 (-) NS 40.8 J 36.6 NS NS NS Clay/Silt

MM-T4-C7-17_SED_010-011CM_DUP FD 10/16/2017 cm 10 11 713 (-) (-) (-) (-) (-) NS 37.1 J (-) NS NS NS
MM-T4-C7-17_SED_011-012CM FS 10/16/2017 cm 11 12 733 (-) (-) (-) 6.63 (-) NS 37.6 J 39.1 NS NS NS Clay/Silt

MM-T4-C7-17_SED_011-012CM_DUP FD 10/16/2017 cm 11 12 746 (-) (-) (-) (-) (-) NS 38.4 J (-) NS NS NS
MM-T4-C7-17_SED_012-013CM FS 10/16/2017 cm 12 13 653 (-) (-) (-) 6.58 (-) NS 39.1 J 41.6 NS NS NS Clay/Silt

MM-T4-C7-17_SED_012-013CM_DUP FD 10/16/2017 cm 12 13 632 (-) (-) (-) (-) (-) NS 39.1 J (-) NS NS NS
MM-T4-C7-17_SED_013-014CM FS 10/16/2017 cm 13 14 703 (-) (-) (-) 6.44 (-) NS 37.7 J 36.9 NS NS NS Clay/Silt

MM-T4-C7-17_SED_013-014CM_DUP FD 10/16/2017 cm 13 14 665 (-) (-) (-) (-) (-) NS 37.4 J (-) NS NS NS
MM-T4-C7-17_SED_014-015CM FS 10/16/2017 cm 14 15 659 (-) (-) (-) 6.11 (-) NS 33.9 J 34.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_014-015CM_DUP FD 10/16/2017 cm 14 15 651 (-) (-) (-) (-) (-) NS 36.7 J (-) NS NS NS
MM-T4-C7-17_SED_015-016CM FS 10/16/2017 cm 15 16 576 (-) (-) (-) 5.38 (-) NS 40.5 J 39 NS NS NS Clay/Silt

MM-T4-C7-17_SED_015-016CM_DUP FD 10/16/2017 cm 15 16 487 (-) (-) (-) (-) (-) NS 42.9 J (-) NS NS NS
MM-T4-C7-17_SED_016-017CM FS 10/16/2017 cm 16 17 577 (-) (-) (-) 6.05 (-) NS 39.7 J 35.7 NS NS NS Clay/Silt

MM-T4-C7-17_SED_016-017CM_DUP FD 10/16/2017 cm 16 17 609 (-) (-) (-) (-) (-) NS 37.7 J (-) NS NS NS
MM-T4-C7-17_SED_017-018CM FS 10/16/2017 cm 17 18 414 (-) (-) (-) 4.96 (-) NS 46.7 J 43.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_017-018CM_DUP FD 10/16/2017 cm 17 18 441 (-) (-) (-) (-) (-) NS 46.9 J (-) NS NS NS
MM-T4-C7-17_SED_018-019CM FS 10/16/2017 cm 18 19 515 (-) (-) (-) 5.11 (-) NS 43.4 J 43.1 NS NS NS Clay/Silt

MM-T4-C7-17_SED_018-019CM_DUP FD 10/16/2017 cm 18 19 508 (-) (-) (-) (-) (-) NS 42.7 J (-) NS NS NS
MM-T4-C7-17_SED_019-020CM FS 10/16/2017 cm 19 20 300 (-) (-) (-) 3.12 (-) NS 46.9 J 52.1 NS NS NS Clay/Silt

MM-T4-C7-17_SED_019-020CM_DUP FD 10/16/2017 cm 19 20 343 (-) (-) (-) (-) (-) NS 53.9 J (-) NS NS NS
MM-T4-C7-17_SED_020-022CM FS 10/16/2017 cm 20 22 34.4 (-) (-) (-) 0.434 (-) NS 74.8 J 72.3 NS NS NS Clay/Silt

MM-T4-C7-17_SED_020-022CM_DUP FD 10/16/2017 cm 20 22 34.9 (-) (-) (-) (-) (-) NS 72.9 J (-) NS NS NS
MM-T4-C7-17_SED_022-024CM FS 10/16/2017 cm 22 24 10 (-) (-) (-) 0.176 (-) NS 76.6 J 78.8 NS NS NS Clay/Silt

MM-T4-C7-17_SED_022-024CM_DUP FD 10/16/2017 cm 22 24 9.35 (-) (-) (-) (-) (-) NS 78.1 J (-) NS NS NS
MM-T4-C7-17_SED_024-026CM FS 10/16/2017 cm 24 26 8.4 (-) (-) (-) 0.201 J (-) NS 76 J 76.9 NS NS NS Clay/Silt

MM-T4-C7-17_SED_024-026CM_DUP FD 10/16/2017 cm 24 26 8.22 (-) (-) (-) (-) (-) NS 76.3 J (-) NS NS NS
MM-T4-C7-17_SED_026-028CM FS 10/16/2017 cm 26 28 11.2 (-) (-) (-) 0.207 (-) NS 69.8 J 72.6 NS NS NS Clay/Silt

MM-T4-C7-17_SED_026-028CM_DUP FD 10/16/2017 cm 26 28 11.2 (-) (-) (-) (-) (-) NS 72 J (-) NS NS NS
MM-T4-C7-17_SED_028-030CM FS 10/16/2017 cm 28 30 9.76 (-) (-) (-) 0.204 (-) NS 73.3 J 74.8 NS NS NS Clay/Silt

MM-T4-C7-17_SED_028-030CM_DUP FD 10/16/2017 cm 28 30 9.79 (-) (-) (-) (-) (-) NS 74 J (-) NS NS NS
MM-T4-C7-17_SED_030-032CM FS 10/16/2017 cm 30 32 12.1 (-) (-) (-) 0.208 J (-) NS 74.1 J 75.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_030-032CM_DUP FD 10/16/2017 cm 30 32 12.6 (-) (-) (-) (-) (-) NS 72.9 J (-) NS NS NS
MM-T4-C7-17_SED_032-034CM FS 10/16/2017 cm 32 34 9.26 (-) (-) (-) 0.168 (-) NS 78.1 J 76.3 NS NS NS Clay/Silt

MM-T4-C7-17_SED_032-034CM_DUP FD 10/16/2017 cm 32 34 8.44 (-) (-) (-) (-) (-) NS 78.5 J (-) NS NS NS
MM-T4-C7-17_SED_034-036CM FS 10/16/2017 cm 34 36 9.39 (-) (-) (-) 0.165 (-) NS 75.8 J 76.7 NS NS NS Clay/Silt

MM-T4-C7-17_SED_034-036CM_DUP FD 10/16/2017 cm 34 36 9.16 (-) (-) (-) (-) (-) NS 75.4 J (-) NS NS NS
MM-T4-C7-17_SED_036-038CM FS 10/16/2017 cm 36 38 10.3 (-) (-) (-) 0.156 (-) NS 78.6 J 78.2 NS NS NS Clay/Silt

MM-T4-C7-17_SED_036-038CM_DUP FD 10/16/2017 cm 36 38 9.35 (-) (-) (-) (-) (-) NS 79.7 J (-) NS NS NS
MM-T4-C7-17_SED_038-040CM FS 10/16/2017 cm 38 40 9.41 (-) (-) (-) 0.194 (-) NS 78.6 J 78.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_038-040CM_DUP FD 10/16/2017 cm 38 40 9.5 (-) (-) (-) (-) (-) NS 78.7 J (-) NS NS NS
MM-T4-C7-17_SED_040-045CM FS 10/16/2017 cm 40 45 10.2 (-) (-) (-) 0.191 (-) NS 76.1 J 76.4 NS NS NS Clay/Silt

MM-T4-C7-17_SED_040-045CM_DUP FD 10/16/2017 cm 40 45 9.15 (-) (-) (-) (-) (-) NS 77.9 J (-) NS NS NS
MM-T4-C7-17_SED_045-050CM FS 10/16/2017 cm 45 50 10.6 (-) (-) (-) 0.186 (-) NS 70.8 J 72.3 NS NS NS Clay/Silt

MM-T4-C7-17_SED_045-050CM_DUP FD 10/16/2017 cm 45 50 10.6 (-) (-) (-) (-) (-) NS 70.9 J (-) NS NS NS
MM-T4-C7-17_SED_050-055CM FS 10/16/2017 cm 50 55 10.7 (-) (-) (-) 0.189 (-) NS 73.9 J 73.5 NS NS NS Clay/Silt

MM-T4-C7-17_SED_050-055CM_DUP FD 10/16/2017 cm 50 55 12.9 (-) (-) (-) (-) (-) NS 75 J (-) NS NS NS
MM-T4-C7-17_SED_055-060CM FS 10/16/2017 cm 55 60 10.2 (-) (-) (-) 0.190 (-) NS 76.4 J 75.9 NS NS NS Clay/Silt

MM-T4-C7-17_SED_055-060CM_DUP FD 10/16/2017 cm 55 60 9.09 (-) (-) (-) (-) (-) NS 76.3 J (-) NS NS NS
MM-T4-C7-17_SED_060-065CM FS 10/16/2017 cm 60 65 9.87 (-) (-) (-) 0.188 (-) NS 73.5 J 75.9 NS NS NS Clay/Silt

MM-T4-C7-17_SED_060-065CM_DUP FD 10/16/2017 cm 60 65 10.5 (-) (-) (-) (-) (-) NS 73.5 J (-) NS NS NS
MM-T4-C7-17_SED_065-070CM FS 10/16/2017 cm 65 70 9.79 (-) (-) (-) 0.179 (-) NS 70 J 72 NS NS NS Clay/Silt

MM-T4-C7-17_SED_065-070CM_DUP FD 10/16/2017 cm 65 70 9.84 (-) (-) (-) (-) (-) NS 72.3 J (-) NS NS NS
MM-T4-C7-17_SED_070-075CM FS 10/16/2017 cm 70 75 10.3 (-) (-) (-) 0.175 (-) NS 74.8 J 75.7 NS NS NS Clay/Silt

MM-T4-C7-17_SED_070-075CM_DUP FD 10/16/2017 cm 70 75 9.14 (-) (-) (-) (-) (-) NS 76 J (-) NS NS NS
MM-T4-C7-17_SED_075-080CM FS 10/16/2017 cm 75 80 8.97 (-) (-) (-) 0.190 (-) NS 74.6 J 73.1 NS NS NS Clay/Silt

MM-T4-C7-17_SED_075-080CM_DUP FD 10/16/2017 cm 75 80 10.8 (-) (-) (-) (-) (-) NS 73 J (-) NS NS NS
MM-T4-C7-17_SED_080-085CM FS 10/16/2017 cm 80 85 8.52 (-) (-) (-) 0.151 (-) NS 74.9 J 75.8 NS NS NS Clay/Silt

MM-T4-C7-17_SED_080-085CM_DUP FD 10/16/2017 cm 80 85 8.18 (-) (-) (-) (-) (-) NS 75 J (-) NS NS NS
MM-T4-C7-17_SED_085-090CM FS 10/16/2017 cm 85 90 8.98 (-) (-) (-) 0.140 (-) NS 76.1 J 75.9 NS NS NS Clay/Silt

MM-T4-C7-17_SED_085-090CM_DUP FD 10/16/2017 cm 85 90 9 (-) (-) (-) (-) (-) NS 76.9 J (-) NS NS NS

Intertidal Sediment Consolidated MM-T4-C7Mendall Marsh 
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T5-C1-17_SED_000-001CM FS 10/13/2017 cm 0 1 502 (-) (-) (-) 12.9 (-) NS 26.7 J 27.9 NS NS NS Clay/Silt
MM-T5-C1-17_SED_001-002CM FS 10/13/2017 cm 1 2 482 (-) (-) (-) 13.4 (-) NS 27.2 J 24.2 NS NS NS Clay/Silt
MM-T5-C1-17_SED_002-003CM FS 10/13/2017 cm 2 3 432 (-) (-) (-) 14.2 (-) NS 27.5 J (-) NS NS NS Clay/Silt
MM-T5-C1-17_SED_003-004CM FS 10/13/2017 cm 3 4 396 (-) (-) (-) 15.1 (-) NS 27.5 J (-) NS NS NS Clay/Silt
MM-T5-C1-17_SED_004-005CM FS 10/13/2017 cm 4 5 578 (-) (-) (-) 14.8 (-) NS 28.5 J (-) NS NS NS Clay/Silt
MM-T5-C1-17_SED_005-006CM FS 10/13/2017 cm 5 6 828 (-) (-) (-) 14.0 (-) NS 25.9 J 25.7 NS NS NS Clay/Silt
MM-T5-C1-17_SED_006-007CM FS 10/13/2017 cm 6 7 735 (-) (-) (-) 13.0 (-) NS 26.5 J 23.7 NS NS NS Clay/Silt
MM-T5-C1-17_SED_007-008CM FS 10/13/2017 cm 7 8 885 (-) (-) (-) 15.1 (-) NS 23.7 J 25 NS NS NS Clay/Silt
MM-T5-C1-17_SED_008-009CM FS 10/13/2017 cm 8 9 1,300 (-) (-) (-) 15.0 (-) NS 26 J (-) NS NS NS Clay/Silt
MM-T5-C1-17_SED_009-010CM FS 10/13/2017 cm 9 10 1,610 (-) (-) (-) 14.3 (-) NS 26.7 J 32 NS NS NS Clay/Silt
MM-T5-C1-17_SED_010-011CM FS 10/13/2017 cm 10 11 1,600 (-) (-) (-) 13.9 (-) NS 27.8 J 28 NS NS NS Clay/Silt
MM-T5-C1-17_SED_011-012CM FS 10/13/2017 cm 11 12 1,380 (-) (-) (-) 13.8 (-) NS 26.5 J 24.7 NS NS NS Clay/Silt
MM-T5-C1-17_SED_012-013CM FS 10/13/2017 cm 12 13 1,450 (-) (-) (-) 17.7 (-) NS 22 J 22.6 NS NS NS Clay/Silt
MM-T5-C1-17_SED_013-014CM FS 10/13/2017 cm 13 14 1,430 (-) (-) (-) 17.0 (-) NS 21.3 J 21 NS NS NS Clay/Silt
MM-T5-C1-17_SED_014-015CM FS 10/13/2017 cm 14 15 1,530 (-) (-) (-) 19.4 (-) NS 18.2 J 20.5 NS NS NS Clay/Silt
MM-T5-C1-17_SED_015-016CM FS 10/13/2017 cm 15 16 914 (-) (-) (-) 20.6 (-) NS 18.9 J 16.2 NS NS NS Clay/Silt
MM-T5-C1-17_SED_016-017CM FS 10/13/2017 cm 16 17 740 (-) (-) (-) 22.1 (-) NS 18.6 J 18 NS NS NS Clay/Silt
MM-T5-C1-17_SED_017-018CM FS 10/13/2017 cm 17 18 503 (-) (-) (-) 22.8 (-) NS 18.4 J 17 NS NS NS Clay/Silt
MM-T5-C1-17_SED_018-019CM FS 10/13/2017 cm 18 19 381 (-) (-) (-) 21.6 (-) NS 21 J (-) NS NS NS Clay/Silt
MM-T5-C1-17_SED_019-020CM FS 10/13/2017 cm 19 20 371 (-) (-) (-) (-) (-) NS 22.4 J (-) NS NS NS Clay/Silt
MM-T5-C1-17_SED_020-022CM FS 10/13/2017 cm 20 22 197 (-) (-) (-) 19.5 (-) NS 20.6 J 19.5 NS NS NS Clay/Silt
MM-T5-C1-17_SED_022-024CM FS 10/13/2017 cm 22 24 133 (-) (-) (-) 16.5 (-) NS 24.6 J 7.8 NS NS NS Clay/Silt
MM-T5-C1-17_SED_024-026CM FS 10/13/2017 cm 24 26 91.7 (-) (-) (-) 17.6 (-) NS 25.6 J 24.2 NS NS NS Clay/Silt
MM-T5-C1-17_SED_026-028CM FS 10/13/2017 cm 26 28 59.1 J (-) (-) (-) 13.6 (-) NS 23.7 J 21.8 NS NS NS Clay/Silt
MM-T5-C1-17_SED_028-030CM FS 10/13/2017 cm 28 30 102 (-) (-) (-) 14.7 (-) NS 23.8 J 24.1 NS NS NS Clay/Silt
MM-T5-C1-17_SED_030-032CM FS 10/13/2017 cm 30 32 93.7 (-) (-) (-) 13.9 (-) NS 26.6 J 27.6 NS NS NS Clay/Silt
MM-T5-C1-17_SED_032-034CM FS 10/13/2017 cm 32 34 66.7 (-) (-) (-) 9.81 (-) NS 34.6 J 34.9 NS NS NS Clay/Silt
MM-T5-C1-17_SED_034-036CM FS 10/13/2017 cm 34 36 27.3 (-) (-) (-) 11.7 (-) NS 33.6 J 31.2 NS NS NS Clay/Silt
MM-T5-C1-17_SED_036-038CM FS 10/13/2017 cm 36 38 29.2 (-) (-) (-) 13.6 (-) NS 28.4 J 31.1 NS NS NS Clay/Silt
MM-T5-C1-17_SED_038-040CM FS 10/13/2017 cm 38 40 24 (-) (-) (-) 13.3 (-) NS 31.8 J 29.5 NS NS NS Clay/Silt
MM-T5-C1-17_SED_040-045CM FS 10/13/2017 cm 40 45 18 (-) (-) (-) 13.4 (-) NS 31.7 J 31.7 NS NS NS Clay/Silt
MM-T5-C1-17_SED_045-050CM FS 10/13/2017 cm 45 50 20 (-) (-) (-) 6.84 (-) NS 46 J 35.1 NS NS NS Clay/Silt
MM-T5-C1-17_SED_050-055CM FS 10/13/2017 cm 50 55 15.5 (-) (-) (-) 5.87 (-) NS 51.4 J 58.8 NS NS NS Clay/Silt
MM-T5-C1-17_SED_055-060CM FS 10/13/2017 cm 55 60 8.95 J (-) (-) (-) 10.4 (-) NS 36.2 J 29.3 NS NS NS Clay/Silt
MM-T5-C1-17_SED_060-065CM FS 10/13/2017 cm 60 65 11.2 (-) (-) (-) 7.26 (-) NS 35.8 J 34.8 NS NS NS Clay/Silt
MM-T5-C1-17_SED_065-070CM FS 10/13/2017 cm 65 70 12.4 (-) (-) (-) 9 (-) NS 39.6 J 34.6 NS NS NS Clay/Silt
MM-T5-C1-17_SED_070-075CM FS 10/13/2017 cm 70 75 18.9 (-) (-) (-) 8.41 (-) NS 35.5 J 34 NS NS NS Clay/Silt
MM-T5-C1-17_SED_075-080CM FS 10/13/2017 cm 75 80 20.4 (-) (-) (-) 9.73 (-) NS 34.2 J 32.3 NS NS NS Clay/Silt
MM-T5-C1-17_SED_080-085CM FS 10/13/2017 cm 80 85 15.1 (-) (-) (-) 9.19 (-) NS 29.1 J 28.9 NS NS NS Clay/Silt
MM-T5-C1-17_SED_085-090CM FS 10/13/2017 cm 85 90 37 (-) (-) (-) 6.43 (-) NS 34.3 J 37.9 NS NS NS Clay/Silt
MM-T5-C2-17_SED_000-001CM FS 10/12/2017 cm 0 1 293 (-) (-) (-) 4.09 (-) NS 41 J (-) NS NS NS Clay/Silt
MM-T5-C2-17_SED_001-002CM FS 10/12/2017 cm 1 2 232 (-) (-) (-) 5.27 (-) NS 43.9 J 40.2 J NS NS NS Clay/Silt
MM-T5-C2-17_SED_002-003CM FS 10/12/2017 cm 2 3 162 (-) (-) (-) 5.45 (-) 12.39496 45.9 J 47.6 NS NS NS Clay/Silt
MM-T5-C2-17_SED_003-004CM FS 10/12/2017 cm 3 4 185 (-) (-) (-) 5.15 (-) NS 47.2 J 47.1 NS NS NS Clay/Silt
MM-T5-C2-17_SED_004-005CM FS 10/12/2017 cm 4 5 80.9 (-) (-) (-) 5.11 (-) NS 47.6 J 48.7 NS NS NS Clay/Silt
MM-T5-C2-17_SED_005-006CM FS 10/12/2017 cm 5 6 56.7 (-) (-) (-) 5.26 (-) NS 48.7 J 48.8 NS NS NS Clay/Silt
MM-T5-C2-17_SED_006-007CM FS 10/12/2017 cm 6 7 38.1 (-) (-) (-) 5.10 (-) NS 48 J 48.1 NS NS NS Clay/Silt
MM-T5-C2-17_SED_007-008CM FS 10/12/2017 cm 7 8 31 (-) (-) (-) 4.92 (-) NS 50.1 J 51.2 NS NS NS Clay/Silt
MM-T5-C2-17_SED_008-009CM FS 10/12/2017 cm 8 9 26.9 (-) (-) (-) 5.93 (-) NS 47.7 J 49 NS NS NS Clay/Silt
MM-T5-C2-17_SED_009-010CM FS 10/12/2017 cm 9 10 20.6 (-) (-) (-) 4.97 (-) NS 44.7 J 46.8 NS NS NS Clay/Silt
MM-T5-C2-17_SED_010-011CM FS 10/12/2017 cm 10 11 20.1 (-) (-) (-) 6.04 (-) NS 45.1 J 47 NS NS NS Clay/Silt
MM-T5-C2-17_SED_011-012CM FS 10/12/2017 cm 11 12 19.4 (-) (-) (-) 7.28 (-) NS 42.5 J 45.2 NS NS NS Clay/Silt
MM-T5-C2-17_SED_012-013CM FS 10/12/2017 cm 12 13 26.2 (-) (-) (-) 7.62 (-) NS 40.4 J 42.9 NS NS NS Clay/Silt
MM-T5-C2-17_SED_013-014CM FS 10/12/2017 cm 13 14 25 (-) (-) (-) 8.46 (-) NS 38 J 38.6 NS NS NS Clay/Silt
MM-T5-C2-17_SED_014-015CM FS 10/12/2017 cm 14 15 28.6 (-) (-) (-) 9.32 (-) NS 38.8 J 40.3 NS NS NS Clay/Silt
MM-T5-C2-17_SED_015-016CM FS 10/12/2017 cm 15 16 26 (-) (-) (-) 5.57 (-) 15.6 40.5 J 37.5 NS NS NS Clay/Silt
MM-T5-C2-17_SED_016-017CM FS 10/12/2017 cm 16 17 26.1 (-) (-) (-) 5.96 (-) NS 49.7 J 48.6 NS NS NS Clay/Silt
MM-T5-C2-17_SED_017-018CM FS 10/12/2017 cm 17 18 26.5 (-) (-) (-) 4.46 (-) NS 50.7 J 50 NS NS NS Clay/Silt
MM-T5-C2-17_SED_018-019CM FS 10/12/2017 cm 18 19 27.5 (-) (-) (-) 4.85 (-) NS 48.1 J 46.6 NS NS NS Clay/Silt
MM-T5-C2-17_SED_019-020CM FS 10/12/2017 cm 19 20 27.8 (-) (-) (-) 5.27 (-) NS 45.9 J 53.1 NS NS NS Clay/Silt
MM-T5-C2-17_SED_020-022CM FS 10/12/2017 cm 20 22 31 (-) (-) (-) 4.19 (-) NS 48.1 J 47.4 NS NS NS Clay/Silt
MM-T5-C2-17_SED_022-024CM FS 10/12/2017 cm 22 24 30.7 (-) (-) (-) 4.03 (-) NS 53 J 52.9 NS NS NS Clay/Silt
MM-T5-C2-17_SED_024-026CM FS 10/12/2017 cm 24 26 27.5 (-) (-) (-) 4.53 (-) NS 51.1 J 53.6 NS NS NS Clay/Silt
MM-T5-C2-17_SED_026-028CM FS 10/12/2017 cm 26 28 27.7 (-) (-) (-) 4.81 (-) NS 48.9 J 52.2 NS NS NS Clay/Silt
MM-T5-C2-17_SED_028-030CM FS 10/12/2017 cm 28 30 32.5 (-) (-) (-) 4.95 (-) NS 47.5 J 48.9 NS NS NS Clay/Silt
MM-T5-C2-17_SED_030-032CM FS 10/12/2017 cm 30 32 28 (-) (-) (-) 5.13 (-) 8.76 46.7 J 48.4 NS NS NS Clay/Silt
MM-T5-C2-17_SED_032-034CM FS 10/12/2017 cm 32 34 29.2 (-) (-) (-) 5.67 (-) NS 47.6 J 50 NS NS NS Clay/Silt
MM-T5-C2-17_SED_034-036CM FS 10/12/2017 cm 34 36 27.5 (-) (-) (-) 4.71 (-) NS 48.3 J 50 NS NS NS Clay/Silt
MM-T5-C2-17_SED_036-038CM FS 10/12/2017 cm 36 38 32.4 (-) (-) (-) 4.94 (-) NS 47.6 J 53 NS NS NS Clay/Silt
MM-T5-C2-17_SED_038-040CM FS 10/12/2017 cm 38 40 36 (-) (-) (-) 4.41 J (-) NS 49.7 J 26.6 NS NS NS Clay/Silt
MM-T5-C2-17_SED_040-045CM FS 10/12/2017 cm 40 45 29 (-) (-) (-) 3.56 (-) NS 52.3 J 60.3 NS NS NS Clay/Silt
MM-T5-C2-17_SED_045-050CM FS 10/12/2017 cm 45 50 25.7 (-) (-) (-) 3.66 (-) NS 56.8 J 52.8 NS NS NS Clay/Silt
MM-T5-C2-17_SED_050-055CM FS 10/12/2017 cm 50 55 23.3 (-) (-) (-) 2.95 (-) NS 64 J 64.9 NS NS NS Clay/Silt
MM-T5-C2-17_SED_055-060CM FS 10/12/2017 cm 55 60 17.7 (-) (-) (-) 2.33 (-) 5.81 69.5 J 74.3 NS NS NS Clay/Silt
MM-T5-C2-17_SED_060-065CM FS 10/12/2017 cm 60 65 20 (-) (-) (-) 2.28 (-) NS 66.6 J 72.5 NS NS NS Clay/Silt
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
MM-T5-C3-17_SED_000-001CM FS 10/13/2017 cm 0 1 669 (-) (-) (-) 13.2 (-) NS 29 J 30.7 NS NS NS Clay/Silt
MM-T5-C3-17_SED_001-002CM FS 10/13/2017 cm 1 2 568 (-) (-) (-) 13.4 (-) NS 26.7 J 30.9 NS NS NS Clay/Silt
MM-T5-C3-17_SED_002-003CM FS 10/13/2017 cm 2 3 553 (-) (-) (-) 12.5 (-) NS 31.1 J (-) NS NS NS Clay/Silt
MM-T5-C3-17_SED_003-004CM FS 10/13/2017 cm 3 4 581 (-) (-) (-) 11.7 (-) NS 29.9 J 33.3 NS NS NS Clay/Silt
MM-T5-C3-17_SED_004-005CM FS 10/13/2017 cm 4 5 574 (-) (-) (-) 10.82 (-) NS 28.3 J (-) NS NS NS Clay/Silt
MM-T5-C3-17_SED_005-006CM FS 10/13/2017 cm 5 6 560 (-) (-) (-) 13.85 (-) NS 27.9 J 27.6 NS NS NS Clay/Silt
MM-T5-C3-17_SED_006-007CM FS 10/13/2017 cm 6 7 840 J (-) (-) (-) 12.2 (-) NS 28.6 J 28.6 NS NS NS Clay/Silt
MM-T5-C3-17_SED_007-008CM FS 10/13/2017 cm 7 8 945 (-) (-) (-) 10.21 (-) NS 33.9 J 36.1 NS NS NS Clay/Silt
MM-T5-C3-17_SED_008-009CM FS 10/13/2017 cm 8 9 833 (-) (-) (-) 9.84 (-) NS 35.1 J 33.8 NS NS NS Clay/Silt
MM-T5-C3-17_SED_009-010CM FS 10/13/2017 cm 9 10 894 (-) (-) (-) 11.3 (-) NS 31.7 J 31.7 NS NS NS Clay/Silt
MM-T5-C3-17_SED_010-011CM FS 10/13/2017 cm 10 11 790 (-) (-) (-) 12.4 (-) NS 29.6 J 31.3 NS NS NS Clay/Silt
MM-T5-C3-17_SED_011-012CM FS 10/13/2017 cm 11 12 830 (-) (-) (-) 13 (-) NS 30.3 J 29.2 NS NS NS Clay/Silt
MM-T5-C3-17_SED_012-013CM FS 10/13/2017 cm 12 13 1,430 (-) (-) (-) 12.6 (-) NS 30.3 J 32.2 NS NS NS Clay/Silt
MM-T5-C3-17_SED_013-014CM FS 10/13/2017 cm 13 14 1,740 (-) (-) (-) 12 (-) NS 30.6 J 27.9 NS NS NS Clay/Silt
MM-T5-C3-17_SED_014-015CM FS 10/13/2017 cm 14 15 2,060 (-) (-) (-) 12 (-) NS 29.7 J 29.9 NS NS NS Clay/Silt
MM-T5-C3-17_SED_015-016CM FS 10/13/2017 cm 15 16 2,320 (-) (-) (-) 12.8 (-) NS 26.6 J 28.3 NS NS NS Clay/Silt
MM-T5-C3-17_SED_016-017CM FS 10/13/2017 cm 16 17 2,790 (-) (-) (-) 13.3 (-) NS 28.1 J 27.4 NS NS NS Clay/Silt
MM-T5-C3-17_SED_017-018CM FS 10/13/2017 cm 17 18 3,770 (-) (-) (-) 13.5 (-) NS 27.5 J 26 NS NS NS Clay/Silt
MM-T5-C3-17_SED_018-019CM FS 10/13/2017 cm 18 19 3,340 (-) (-) (-) 13.1 (-) NS 26.1 J 26.7 NS NS NS Clay/Silt
MM-T5-C3-17_SED_019-020CM FS 10/13/2017 cm 19 20 2,780 (-) (-) (-) 14.4 (-) NS 26 J 25.8 NS NS NS Clay/Silt
MM-T5-C3-17_SED_020-022CM FS 10/13/2017 cm 20 22 2,490 (-) (-) (-) 12.5 (-) NS 29.3 J 27.9 NS NS NS Clay/Silt
MM-T5-C3-17_SED_022-024CM FS 10/13/2017 cm 22 24 2,110 (-) (-) (-) 12.6 (-) NS 29.1 J 30.7 NS NS NS Clay/Silt
MM-T5-C3-17_SED_024-026CM FS 10/13/2017 cm 24 26 1,120 (-) (-) (-) 11.9 (-) NS 27.7 J 27.9 NS NS NS Clay/Silt
MM-T5-C3-17_SED_026-028CM FS 10/13/2017 cm 26 28 414 (-) (-) (-) 12.2 (-) NS 29.3 J 28.4 NS NS NS Clay/Silt
MM-T5-C3-17_SED_028-030CM FS 10/16/2017 cm 28 30 290 (-) (-) (-) 11.9 (-) NS 28.9 J 26.4 NS NS NS Clay/Silt
MM-T5-C3-17_SED_030-032CM FS 10/16/2017 cm 30 32 228 (-) (-) (-) 13.8 (-) NS 26.2 J 24.6 NS NS NS Clay/Silt
MM-T5-C3-17_SED_032-034CM FS 10/16/2017 cm 32 34 305 (-) (-) (-) 12.5 (-) NS 25.2 J 25.8 NS NS NS Clay/Silt
MM-T5-C3-17_SED_034-036CM FS 10/16/2017 cm 34 36 352 (-) (-) (-) 12.9 (-) NS 27.5 J 25.6 NS NS NS Clay/Silt
MM-T5-C3-17_SED_036-038CM FS 10/16/2017 cm 36 38 291 (-) (-) (-) 12.2 (-) NS 28.3 J 28.1 NS NS NS Clay/Silt
MM-T5-C3-17_SED_038-040CM FS 10/16/2017 cm 38 40 215 (-) (-) (-) 10.1 (-) NS 32.4 J 33 NS NS NS Clay/Silt
MM-T5-C3-17_SED_040-045CM FS 10/16/2017 cm 40 45 131 (-) (-) (-) 10.6 (-) NS 34.9 J 33.7 NS NS NS Clay/Silt
MM-T5-C3-17_SED_045-050CM FS 10/16/2017 cm 45 50 63.6 (-) (-) (-) 8.97 (-) NS 39.8 J 39.1 NS NS NS Clay/Silt
MM-T5-C3-17_SED_050-055CM FS 10/16/2017 cm 50 55 31.6 (-) (-) (-) 7.5 (-) NS 44.1 J 45 NS NS NS Clay/Silt
MM-T5-C3-17_SED_055-060CM FS 10/16/2017 cm 55 60 28.8 (-) (-) (-) 7.57 (-) NS 45.9 J 43.2 NS NS NS Clay/Silt
MM-T5-C3-17_SED_060-065CM FS 10/16/2017 cm 60 65 30.5 (-) (-) (-) 5.29 (-) NS 52.3 J 48 NS NS NS Clay/Silt
MM-T5-C3-17_SED_065-070CM FS 10/16/2017 cm 65 70 29.1 (-) (-) (-) 7.47 (-) NS 42.1 J 42 NS NS NS Clay/Silt
MM-T5-C3-17_SED_070-075CM FS 10/16/2017 cm 70 75 25.4 (-) (-) (-) 6.47 (-) NS 43.9 J 42.9 NS NS NS Clay/Silt
MM-T5-C3-17_SED_075-080CM FS 10/16/2017 cm 75 80 20 (-) (-) (-) 5.78 (-) NS 43.5 J 44.5 NS NS NS Clay/Silt

PBR-28-17_SED_00-01 FS 11/1/2017 ft 0 0.1 608 (-) (-) (-) 5.19 (-) 13.7 39.5 J 35.8 NS NS NS Clay/Silt
PBR-28-17_SED_01-03 FS 11/1/2017 ft 0.1 0.3 631 (-) (-) (-) 5.23 (-) 13.3 45.4 J 43.5 NS NS NS Clay/Silt
PBR-28-17_SED_03-05 FS 11/1/2017 ft 0.3 0.5 897 (-) (-) (-) 5.70 (-) 14.1 43.3 J 42.6 NS NS NS Clay/Silt
PBR-28-17_SED_05-07 FS 11/1/2017 ft 0.5 0.7 900 (-) (-) (-) 5.87 (-) 14.1 47.3 J 48.4 NS NS NS Clay/Silt

PBR-28-17_SED_05-07_DUP FD 11/1/2017 ft 0.5 0.7 824 (-) (-) (-) (-) (-) NS 46.8 J (-) NS NS NS Clay/Silt
PBR-28-17_SED_07-10 FS 11/1/2017 ft 0.7 1 115 (-) (-) (-) 3.79 (-) 8.9 54.5 J 57.1 NS NS NS Clay/Silt

PBR-28-C-17_SED_000-001CM FS 10/3/2017 cm 0 1 713 8.11 108 (-) (-) 5.84 NS (-) (-) 4.6 85.2 10.2
PBR-28-C-17_SED_001-002CM FS 10/3/2017 cm 1 2 681 9.83 108 (-) (-) 3.9 NS (-) (-) 6.69 83.7 9.6
PBR-28-C-17_SED_002-003CM FS 10/3/2017 cm 2 3 725 7.06 U 90.7 (-) (-) 4.05 NS (-) (-) 6.27 86.5 7.2
PBR-28-C-17_SED_003-004CM FS 10/3/2017 cm 3 4 728 8.45 101 (-) (-) 5.34 NS (-) (-) 6.1 85.4 8.47
PBR-28-C-17_SED_004-005CM FS 10/3/2017 cm 4 5 759 8.12 88.5 (-) (-) 5.87 NS (-) (-) 9.1 83.2 7.74
PBR-28-C-17_SED_005-006CM FS 10/3/2017 cm 5 6 891 8.92 97.3 (-) (-) 4.97 NS (-) (-) 8.06 83.5 8.45
PBR-28-C-17_SED_006-007CM FS 10/3/2017 cm 6 7 836 8.3 107 (-) (-) 6.94 NS (-) (-) 10.0 82.3 7.67
PBR-28-C-17_SED_007-008CM FS 10/3/2017 cm 7 8 806 6.03 88.2 (-) (-) 5.84 NS (-) (-) 15.3 76.5 8.23
PBR-28-C-17_SED_008-009CM FS 10/3/2017 cm 8 9 812 6.75 101 (-) (-) 5.14 NS (-) (-) 10.5 81.8 7.69
PBR-28-C-17_SED_009-010CM FS 10/3/2017 cm 9 10 808 7.36 98.4 (-) (-) 5.13 NS (-) (-) 6.43 85.1 8.51
PBR-28-C-17_SED_010-011CM FS 10/3/2017 cm 10 11 777 10.77 101 (-) (-) 5.89 NS (-) (-) 8.09 83.6 8.35
PBR-28-C-17_SED_011-012CM FS 10/3/2017 cm 11 12 796 8.08 93.1 (-) (-) 5.16 NS (-) (-) 4.64 84.3 11.0
PBR-28-C-17_SED_012-013CM FS 10/3/2017 cm 12 13 810 10.2 97.1 (-) (-) 6.25 NS (-) (-) 7.36 81.8 10.9
PBR-28-C-17_SED_013-014CM FS 10/3/2017 cm 13 14 822 8.99 92.7 (-) (-) 4.93 NS (-) (-) 6.3 81.3 12.4
PBR-28-C-17_SED_014-015CM FS 10/3/2017 cm 14 15 790 8.29 91.1 (-) (-) 5.82 NS (-) (-) 7.61 82.7 9.67
PBR-28-C-17_SED_015-016CM FS 10/3/2017 cm 15 16 750 5.74 94.2 (-) (-) 5.6 NS (-) (-) 9.74 78.0 12.2
PBR-28-C-17_SED_016-017CM FS 10/3/2017 cm 16 17 495 5.15 66.7 (-) (-) 3.61 NS (-) (-) 19.8 70.0 10.2
PBR-28-C-17_SED_017-018CM FS 10/3/2017 cm 17 18 272 4.23 J 36.0 (-) (-) 1.56 NS (-) (-) 43.5 51.0 5.5
PBR-28-C-17_SED_018-019CM FS 10/3/2017 cm 18 19 333 3.42 J 42.4 (-) (-) 2.46 NS (-) (-) 40.1 53.6 6.28
PBR-28-C-17_SED_019-020CM FS 10/3/2017 cm 19 20 497 7.1 46.5 (-) (-) 4.17 NS (-) (-) 25.0 66.3 8.7
PBR-28-C-17_SED_020-022CM FS 10/3/2017 cm 20 22 402 2.12 U 31.1 (-) (-) 3.89 NS (-) (-) 14.2 78.0 7.8
PBR-28-C-17_SED_022-024CM FS 10/3/2017 cm 22 24 170 1.8 J 21.0 (-) (-) 4.29 NS (-) (-) 30.6 63.7 5.66
PBR-28-C-17_SED_024-026CM FS 10/3/2017 cm 24 26 125 0.63 U 18.0 (-) (-) 3.04 NS (-) (-) 14.5 80.1 5.42
PBR-28-C-17_SED_026-028CM FS 10/3/2017 cm 26 28 55.5 1.51 U 12.6 (-) (-) 1.91 NS (-) (-) 19.7 75.5 4.74
PBR-28-C-17_SED_028-030CM FS 10/3/2017 cm 28 30 21.3 -0.66 U 9.67 (-) (-) 1.9 NS (-) (-) 7.97 84.1 7.89
PBR-28-C-17_SED_030-032CM FS 10/3/2017 cm 30 32 24.5 0.05 U 14.4 (-) (-) 2.42 NS (-) (-) 5.73 87.9 6.39
PBR-28-C-17_SED_032-034CM FS 10/3/2017 cm 32 34 21.3 -1.54 U 13.3 (-) (-) 2.05 NS (-) (-) 5.61 83.5 10.85
PBR-28-C-17_SED_034-036CM FS 10/3/2017 cm 34 36 21.7 -0.26 U 10.3 (-) (-) 2.22 NS (-) (-) 11.9 80.5 7.57
PBR-28-C-17_SED_036-038CM FS 10/3/2017 cm 36 38 23 0.33 U 14.5 (-) (-) 2.23 NS (-) (-) 9.48 81.4 9.12
PBR-28-C-17_SED_038-040CM FS 10/3/2017 cm 38 40 18.3 -0.27 U 13.8 (-) (-) 1.16 NS (-) (-) 21.1 70.0 8.91
PBR-28-C-17_SED_040-045CM FS 10/3/2017 cm 40 45 17.8 0.53 U 8.75 (-) (-) 1.58 NS (-) (-) 25.9 65 9.08
PBR-28-C-17_SED_045-050CM FS 10/3/2017 cm 45 50 23.4 1.87 U 11.7 (-) (-) 2.33 NS (-) (-) 6.69 87.1 6.18
PBR-28-C-17_SED_050-055CM FS 10/3/2017 cm 50 55 18.5 -1.04 U 11.0 (-) (-) 1.72 NS (-) (-) 9.4 83.3 7.26
PBR-28-C-17_SED_055-060CM FS 10/3/2017 cm 55 60 20.4 -0.9 U 14.0 (-) (-) 1.87 NS (-) (-) 9.07 84.8 6.17
PBR-28-C-17_SED_060-065CM FS 10/3/2017 cm 60 65 17.7 -1.15 U 12.8 (-) (-) 1.86 NS (-) (-) 14.7 76.8 8.51
PBR-28-C-17_SED_065-070CM FS 10/3/2017 cm 65 70 21.4 0.25 U 13.5 (-) (-) 1.91 NS (-) (-) 17.6 75.6 6.83
PBR-28-C-17_SED_070-075CM FS 10/3/2017 cm 70 75 22.6 0.47 U 11.7 (-) (-) 1.76 NS (-) (-) 7.4 88.1 4.55
PBR-28-C-17_SED_075-080CM FS 10/3/2017 cm 75 80 20.6 -0.6 U 15.4 (-) (-) 2.29 NS (-) (-) 5.5 89.2 5.31
PBR-28-C-17_SED_080-085CM FS 10/3/2017 cm 80 85 19.5 -0.68 U 15.9 (-) (-) 2.15 NS (-) (-) 8.19 84.4 7.4
PBR-28-C-17_SED_085-090CM FS 10/3/2017 cm 85 90 19 1.12 U 15.6 (-) (-) 2.07 NS (-) (-) 9.43 83.2 7.36

Intertidal Sediment

Intertidal Sediment

Marsh Platform Sediment Marsh Soil

Unconsolidated

Consolidated PBR-28-C

PBR-28

MM-T5-C3Mendall Marsh 
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
VN-MU3-GC-1-D-17_SED_000-001CM FS 9/27/2017 cm 0 1 711 6.401 (-) 122.1 (-) (-) NS 42.1 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_001-002CM FS 9/27/2017 cm 1 2 569 4.773 (-) 111.74 (-) (-) NS 46.1 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_002-003CM FS 9/27/2017 cm 2 3 603 8.991 (-) 102.12 (-) (-) NS 49.1 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_003-004CM FS 9/27/2017 cm 3 4 606 6.142 (-) 93.24 (-) (-) NS 48.8 J (-) NS NS NS Clay/Silt Shells

VN-MU3-GC-1-D-17_SED_004-005CM FS 9/27/2017 cm 4 5 658 7.881 (-) 102.12 (-) (-) NS 50 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_005-006CM FS 9/27/2017 cm 5 6 685 8.88 (-) 99.16 (-) (-) NS 50.1 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_006-007CM FS 9/27/2017 cm 6 7 771 6.845 (-) 101.38 (-) (-) NS 48.7 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_007-008CM FS 9/27/2017 cm 7 8 802 11.988 (-) 106.56 (-) (-) NS 45.9 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_008-009CM FS 9/27/2017 cm 8 9 781 8.103 (-) 104.34 (-) (-) NS 45.7 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_009-010CM FS 9/27/2017 cm 9 10 758 6.697 (-) 101.75 (-) (-) NS 46.5 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_010-011CM FS 9/27/2017 cm 10 11 416 8.769 (-) 109.89 (-) (-) NS 86.9 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_011-012CM FS 9/27/2017 cm 11 12 926 8.288 (-) 108.78 (-) (-) NS 44.4 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_012-013CM FS 9/27/2017 cm 12 13 795 9.99 (-) 85.47 (-) (-) NS 48.3 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_013-014CM FS 9/27/2017 cm 13 14 724 7.585 (-) 85.84 (-) (-) NS 50.5 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_014-015CM FS 9/27/2017 cm 14 15 708 5.661 (-) 74 (-) (-) NS 51 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_015-016CM FS 9/27/2017 cm 15 16 781 9.435 (-) 78.81 (-) (-) NS 52.5 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_016-017CM FS 9/27/2017 cm 16 17 745 8.584 (-) 77.33 (-) (-) NS 50.2 J (-) NS NS NS Clay/Silt Shells

VN-MU3-GC-1-D-17_SED_017-018CM FS 9/27/2017 cm 17 18 712 6.142 (-) 76.59 (-) (-) NS 54.1 J (-) NS NS NS Clay/Silt Shells

VN-MU3-GC-1-D-17_SED_018-019CM FS 9/27/2017 cm 18 19 721 4.995 (-) 64.38 (-) (-) NS 53.3 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_019-020CM FS 9/27/2017 cm 19 20 736 11.692 (-) 61.42 (-) (-) NS 54.7 J (-) NS NS NS Clay/Silt
VN-MU3-GC-1-D-17_SED_020-022CM FS 9/27/2017 cm 20 22 777 4.884 (-) 51.8 4.72 J (-) NS 52.3 J 54.3 NS NS NS Clay/Silt Shells

VN-MU3-GC-1-D-17_SED_022-024CM FS 9/27/2017 cm 22 24 820 12.839 (-) 54.76 4.52 (-) NS 52.7 J 50.5 NS NS NS Clay/Silt Shells

VN-MU3-GC-1-D-17_SED_024-026CM FS 9/27/2017 cm 24 26 785 8.473 (-) 55.5 5.55 (-) NS 52.4 J 17.9 NS NS NS Clay/Silt Wood Chips

VN-MU3-GC-1-D-17_SED_026-028CM FS 9/27/2017 cm 26 28 885 7.252 (-) 55.13 3.28 (-) NS 52.3 J 53.4 NS NS NS Clay/Silt Wood Chips/Shells

VN-MU3-GC-1-D-17_SED_028-030CM FS 9/27/2017 cm 28 30 856 4.847 (-) 46.25 3.82 (-) NS 55.3 J 54.6 NS NS NS Clay/Silt Sand/Wood Chips/Shells

VN-MU3-GC-1-D-17_SED_030-032CM FS 9/27/2017 cm 30 32 850 7.4 (-) 36.112 3.06 (-) NS 58 J 53.6 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_032-034CM FS 9/27/2017 cm 32 34 1,070 8.843 (-) 42.55 3.16 J (-) NS 56.4 J 55.6 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_034-036CM FS 9/27/2017 cm 34 36 1,280 7.881 (-) 27.084 2.36 (-) NS 60.1 J 57.8 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_036-038CM FS 9/27/2017 cm 36 38 1,510 6.549 (-) 24.087 4.62 (-) NS 58.2 J 56.8 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_038-040CM FS 9/27/2017 cm 38 40 1,490 8.843 (-) 21.978 3.07 (-) NS 57.4 J 54.4 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_040-045CM FS 9/27/2017 cm 40 45 838 3.7 UI (-) 16.576 2.59 (-) NS 58.8 J 58.3 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_045-050CM FS 9/27/2017 cm 45 50 377 3.7 U (-) 19.092 2.51 J (-) NS 54.3 J 54.4 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_050-055CM FS 9/27/2017 cm 50 55 185 3.7 U (-) 13.357 4.01 (-) NS 52.4 J 38.9 NS NS NS Clay/Silt Sand/Wood Chips

VN-MU3-GC-1-D-17_SED_055-060CM FS 9/27/2017 cm 55 60 78.5 3.7 U (-) 11.729 2.31 (-) NS 56.3 J 57.3 NS NS NS Clay/Silt Sand/Shells/Wood Chips/Shells

VN-MU3-GC-1-D-17_SED_060-065CM FS 9/27/2017 cm 60 65 17.2 3.7 U (-) 12.173 1.4 (-) NS 71.5 J 72.2 NS NS NS Clay/Silt Sand/Shells/Wood Chips/Shells

VN-MU3-GC-1-D-17_SED_065-070CM FS 9/27/2017 cm 65 70 13.8 3.7 U (-) 14.134 1.24 (-) NS 71.9 J 75.5 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_070-075CM FS 9/27/2017 cm 70 75 15.5 3.7 U (-) 12.728 1.61 J (-) NS 70.5 J 66.7 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_075-080CM FS 9/27/2017 cm 75 80 16.3 3.7 U (-) 15.429 1.51 (-) NS 69.3 J 71.8 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_080-085CM FS 9/27/2017 cm 80 85 17.9 3.7 U (-) 16.28 1.60 (-) NS 68 J 66.1 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_085-090CM FS 9/27/2017 cm 85 90 16.1 3.7 U (-) 17.279 1.78 (-) NS 68.5 J 67.6 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_090-095CM FS 9/27/2017 cm 90 95 18.2 3.7 U (-) 16.576 1.44 (-) NS 67.8 J 67 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_095-100CM FS 9/27/2017 cm 95 100 14.8 3.7 U (-) 13.801 1.34 (-) NS 69.8 J 69.3 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_100-105CM FS 9/27/2017 cm 100 105 15 3.7 U (-) 15.688 1.5 (-) NS 68.8 J 46.7 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-D-17_SED_105-110CM FS 9/27/2017 cm 105 110 22 3.7 U (-) 16.095 1.5 (-) NS 68.8 J 67.1 NS NS NS Clay/Silt Sand/Shells

VN-MU3-GC-1-G-17_SED_00-01 FS 10/16/2017 ft 0 0.1 686 (-) (-) (-) 4.03 (-) 16.4 50.6 J 52.9 NS NS NS Clay/Silt
VN-MU3-GC-1-G-17_SED_01-03 FS 10/16/2017 ft 0.1 0.3 778 (-) (-) (-) 4.94 (-) 11.6 49.4 J 51.6 NS NS NS Clay/Silt
VN-MU3-GC-1-G-17_SED_03-05 FS 10/16/2017 ft 0.3 0.5 852 (-) (-) (-) 3.99 (-) 11.5 49.2 J 49.3 NS NS NS Clay/Silt
VN-MU3-GC-1-G-17_SED_05-07 FS 10/16/2017 ft 0.5 0.7 904 (-) (-) (-) 3.19 (-) 15.9 53.4 J 51.7 NS NS NS Clay/Silt
VN-MU3-GC-1-G-17_SED_07-10 FS 10/16/2017 ft 0.7 1 1,250 (-) (-) (-) 3.44 (-) 10.2 57.4 J 55.9 NS NS NS Clay/Silt
VN-MU3-GC-1-G-17_SED_10-15 FS 10/16/2017 ft 1 2 1,700 (-) (-) (-) 3.69 (-) 11.8 52.5 J 50.7 NS NS NS Clay/Silt

Intertidal Sediment

Intertidal Sediment

Consolidated

Unconsolidated VN-MU3-GC-1-G

VN-MU3-GC-1-D
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Penobscot River Phase III Engineering Study
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-C1-A-17_SED_000-001CM FS 10/12/2017 cm 0 1 863 8.29 73.5 (-) (-) 8.55 NS (-) (-) 8.61 81.6 9.80 Clay/Silt/Sand
OR-C1-A-17_SED_001-002CM FS 10/12/2017 cm 1 2 766 0 U 49.0 (-) (-) 8.33 NS (-) (-) 5.62 85.6 8.75 Clay/Silt/Sand
OR-C1-A-17_SED_002-003CM FS 10/12/2017 cm 2 3 780 0 U 114 (-) (-) 8.47 NS (-) (-) 7.32 81.5 11.2 Clay/Silt/Sand
OR-C1-A-17_SED_003-004CM FS 10/12/2017 cm 3 4 688 0 U 119 (-) (-) 7.23 NS (-) (-) 7.51 81.6 10.9 Clay/Silt/Sand
OR-C1-A-17_SED_004-005CM FS 10/12/2017 cm 4 5 796 10.4 88.8 (-) (-) 7.04 NS (-) (-) 6.18 83.9 9.92 Clay/Silt/Sand
OR-C1-A-17_SED_005-006CM FS 10/12/2017 cm 5 6 767 10.9 109 (-) (-) 6.96 NS (-) (-) 8.33 80.3 11.4 Clay/Silt/Sand
OR-C1-A-17_SED_006-007CM FS 10/12/2017 cm 6 7 780 8.16 105 (-) (-) 7.12 NS (-) (-) 7.22 82.5 10.3 Clay/Silt/Sand
OR-C1-A-17_SED_007-008CM FS 10/12/2017 cm 7 8 700 6.39 93.8 (-) (-) 6.30 NS (-) (-) 6.04 82.6 11.4 Clay/Silt/Sand
OR-C1-A-17_SED_008-009CM FS 10/12/2017 cm 8 9 759 10.7 118 (-) (-) 7.39 NS (-) (-) 6.61 82.6 10.8 Clay/Silt/Sand
OR-C1-A-17_SED_009-010CM FS 10/12/2017 cm 9 10 788 6.78 102 (-) (-) 6.00 NS (-) (-) 14.8 76.0 9.27 Clay/Silt/Sand
OR-C1-A-17_SED_010-011CM FS 10/12/2017 cm 10 11 766 8.35 100 (-) (-) 6.19 NS (-) (-) 9.5 81.4 9.09 Clay/Silt/Sand
OR-C1-A-17_SED_011-012CM FS 10/12/2017 cm 11 12 880 8.27 105 (-) (-) 6.22 NS (-) (-) 9.2 79.4 11.4 Clay/Silt/Sand
OR-C1-A-17_SED_012-013CM FS 10/12/2017 cm 12 13 867 6.71 91.6 (-) (-) 6.23 NS (-) (-) 4.31 83.7 12.0 Clay/Silt/Sand
OR-C1-A-17_SED_013-014CM FS 10/12/2017 cm 13 14 897 7.91 85.1 (-) (-) 6.13 NS (-) (-) 10.9 80.2 8.89 Clay/Silt/Sand
OR-C1-A-17_SED_014-015CM FS 10/12/2017 cm 14 15 888 6.62 89.9 (-) (-) 6.15 NS (-) (-) 11.0 79.9 9.13 Clay/Silt/Sand
OR-C1-A-17_SED_015-016CM FS 10/12/2017 cm 15 16 1,080 12.6 80.2 (-) (-) 7.52 NS (-) (-) 10.1 79.6 10.3 Clay/Silt/Sand
OR-C1-A-17_SED_016-017CM FS 10/12/2017 cm 16 17 1,190 9.65 86.5 (-) (-) 7.81 NS (-) (-) 7.19 82.4 10.4 Clay/Silt/Sand
OR-C1-A-17_SED_017-018CM FS 10/12/2017 cm 17 18 1,270 13.5 70.2 (-) (-) 7.69 NS (-) (-) 11.5 79.6 8.94 Clay/Silt/Sand
OR-C1-A-17_SED_018-019CM FS 10/12/2017 cm 18 19 1,300 14.9 35.7 (-) (-) 7.31 NS (-) (-) 8.31 80.5 11.2 Clay/Silt/Sand
OR-C1-A-17_SED_019-020CM FS 10/12/2017 cm 19 20 1,240 12.5 65.6 (-) (-) 8.04 NS (-) (-) 6.32 84.7 8.99 Clay/Silt/Sand
OR-C1-A-17_SED_020-022CM FS 10/12/2017 cm 20 22 1,440 52.1 72.9 (-) (-) 8.29 NS (-) (-) 7.19 83.2 9.60 Clay/Silt/Sand
OR-C1-A-17_SED_022-024CM FS 10/12/2017 cm 22 24 1,690 53.6 71.3 (-) (-) 8.84 NS (-) (-) 8.72 82.3 8.99 Clay/Silt/Sand
OR-C1-A-17_SED_024-026CM FS 10/12/2017 cm 24 26 1,600 61.2 75.6 (-) (-) 10.2 NS (-) (-) 3.3 84.4 12.3 Clay/Silt/Sand
OR-C1-A-17_SED_026-028CM FS 10/12/2017 cm 26 28 1,310 11.9 65.2 (-) (-) 7.39 NS (-) (-) 11.65 78.3 10.1 Clay/Silt/Sand
OR-C1-A-17_SED_028-030CM FS 10/12/2017 cm 28 30 1,560 11.3 57.5 (-) (-) 8.78 NS (-) (-) 10.99 78.9 10.1 Clay/Silt/Sand
OR-C1-A-17_SED_030-032CM FS 10/12/2017 cm 30 32 1,780 12.2 47.0 (-) (-) 10.2 NS (-) (-) 9.39 80.2 10.4 Clay/Silt/Sand
OR-C1-A-17_SED_032-034CM FS 10/12/2017 cm 32 34 1,800 13.5 50.2 (-) (-) 8.17 NS (-) (-) 8.13 81.5 10.4 Clay/Silt/Sand
OR-C1-A-17_SED_034-036CM FS 10/12/2017 cm 34 36 2,140 13.1 29.5 (-) (-) 11.1 NS (-) (-) 6.45 83.1 10.5 Clay/Silt/Sand
OR-C1-A-17_SED_036-038CM FS 10/12/2017 cm 36 38 2,310 11.1 30.0 (-) (-) 12.0 NS (-) (-) 12.88 78.2 8.9 Clay/Silt/Sand Wood Chips

OR-C1-A-17_SED_038-040CM FS 10/12/2017 cm 38 40 2,950 12.7 44.6 (-) (-) 13.3 NS (-) (-) 8.15 84.5 7.31 Clay/Silt/Sand Wood Chips

OR-C1-A-17_SED_040-045CM FS 10/12/2017 cm 40 45 2,580 3.84 12.8 (-) (-) 17.4 NS (-) (-) 11.12 81.2 7.68 Clay/Silt/Sand Wood Chips

OR-C1-A-17_SED_045-050CM FS 10/12/2017 cm 45 50 940 0 U 25.6 (-) (-) 6.73 NS (-) (-) 8.98 83.9 7.08 Clay/Silt/Sand Wood Chips

OR-C1-A-17_SED_050-055CM FS 10/12/2017 cm 50 55 203 0 U 23.8 (-) (-) 7.95 NS (-) (-) 25.6 68.5 5.95 Clay/Silt/Sand/Gravel
OR-C1-A-17_SED_055-060CM FS 10/12/2017 cm 55 60 85.8 0 U 21.9 (-) (-) 14.7 NS (-) (-) 22.6 71.6 5.8 Clay/Silt/Sand/Gravel
OR-C1-A-17_SED_060-065CM FS 10/12/2017 cm 60 65 22.7 0 U 19.6 (-) (-) 12.1 NS (-) (-) 8.89 84.3 6.84 Clay/Silt/Sand
OR-C1-A-17_SED_065-070CM FS 10/12/2017 cm 65 70 20.6 0 U 17.0 (-) (-) 8.67 NS (-) (-) 9.03 82.4 8.55 Clay/Silt/Sand
OR-C1-A-17_SED_070-075CM FS 10/12/2017 cm 70 75 23.3 0 U 1.27 (-) (-) 9.64 NS (-) (-) 12.52 82.0 5.51 Clay/Silt/Sand
OR-C1-A-17_SED_075-079CM FS 10/12/2017 cm 75 79 23 3.1104 18.2 (-) (-) 9.66 NS (-) (-) 11.27 82.2 6.54 Clay/Silt/Sand

OR-T1-C1-B-17_SED_000-001CM FS 10/28/2017 cm 0 1 951 9.99 118 (-) (-) 18.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_001-002CM FS 10/28/2017 cm 1 2 774 11.0 127 (-) (-) 15.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_002-003CM FS 10/28/2017 cm 2 3 733 12.0 121 (-) (-) 14.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_003-004CM FS 10/28/2017 cm 3 4 688 10.2 141 (-) (-) 14.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_004-005CM FS 10/28/2017 cm 4 5 718 10.3 163 (-) (-) 14.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_005-006CM FS 10/28/2017 cm 5 6 694 10.0 131 (-) (-) 15.1 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_006-007CM FS 10/28/2017 cm 6 7 708 5.91 161 (-) (-) 14.5 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_007-008CM FS 10/28/2017 cm 7 8 741 9.46 128 (-) (-) 15.9 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_008-009CM FS 10/28/2017 cm 8 9 809 5.69 133 (-) (-) 15.9 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_009-010CM FS 10/28/2017 cm 9 10 915 9.28 101 (-) (-) 17.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_010-011CM FS 10/28/2017 cm 10 11 927 11.0 146 (-) (-) 16.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_011-012CM FS 10/28/2017 cm 11 12 830 10.5 180 (-) (-) 15.9 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_012-013CM FS 10/28/2017 cm 12 13 840 8.11 122 (-) (-) 13.1 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_013-014CM FS 10/28/2017 cm 13 14 823 9.34 122 (-) (-) 15.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_014-015CM FS 10/28/2017 cm 14 15 896 5.98 136 (-) (-) 15.8 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_015-016CM FS 10/28/2017 cm 15 16 877 12.8 127 (-) (-) 15.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_016-017CM FS 10/28/2017 cm 16 17 904 9.28 126 (-) (-) 15.7 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_017-018CM FS 10/28/2017 cm 17 18 990 12.1 109 (-) (-) 15.2 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_018-019CM FS 10/28/2017 cm 18 19 997 13.2 89.6 (-) (-) 16.0 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_019-020CM FS 10/28/2017 cm 19 20 1,110 7.32 105 (-) (-) 15.5 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_020-022CM FS 10/28/2017 cm 20 22 1,300 8.23 88.9 (-) (-) 17.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_022-024CM FS 10/28/2017 cm 22 24 1,380 8.00 91.5 (-) (-) 18.1 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_024-026CM FS 10/28/2017 cm 24 26 1,450 10.1 70.5 (-) (-) 17.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_026-028CM FS 10/28/2017 cm 26 28 1,500 10.3 83.2 (-) (-) 17.5 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_028-030CM FS 10/28/2017 cm 28 30 1,880 10.8 74.9 (-) (-) 18.3 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_030-032CM FS 10/28/2017 cm 30 32 1,810 12.7 70.4 (-) (-) 18.6 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_032-034CM FS 10/28/2017 cm 32 34 2,100 14.7 62.6 (-) (-) 19.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_034-036CM FS 10/28/2017 cm 34 36 2,280 11.8 74.1 (-) (-) 20.0 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_036-038CM FS 10/28/2017 cm 36 38 2,770 16.4 65.8 (-) (-) 20.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_038-040CM FS 10/28/2017 cm 38 40 2,800 15.8 50.2 (-) (-) 19.8 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_040-045CM FS 10/28/2017 cm 40 45 3,860 6.36 50.8 (-) (-) 21.1 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_045-050CM FS 10/28/2017 cm 45 50 4,300 15.1 44.3 (-) (-) 27.6 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_050-055CM FS 10/28/2017 cm 50 55 2,880 3.37 39.3 (-) (-) 24.3 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_055-060CM FS 10/28/2017 cm 55 60 1,730 2.39 36.0 (-) (-) 24.1 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_060-065CM FS 10/28/2017 cm 60 65 458 0 U 26.9 (-) (-) 25.4 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_065-070CM FS 10/28/2017 cm 65 70 364 0 U 22.4 (-) (-) 14.6 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_070-075CM FS 10/28/2017 cm 70 75 24.7 0 U 23.1 (-) (-) 7.39 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_075-080CM FS 10/28/2017 cm 75 80 23.4 0 U 22.2 (-) (-) 6.92 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_080-085CM FS 10/28/2017 cm 80 85 20.3 0 U 22.9 (-) (-) 6.60 NS (-) (-) NS NS NS Clay/Silt
OR-T1-C1-B-17_SED_085-090CM FS 10/28/2017 cm 85 90 19 0 U 34.7 (-) (-) 6.93 NS (-) (-) NS NS NS Clay/Silt

OR-T1-C1-D-17_SED_00-01 FS 11/1/2017 ft 0 0.1 351 (-) (-) (-) 5.48 (-) 14.6 46.9 J 24.1 NS NS NS Clay/Silt
OR-T1-C1-D-17_SED_01-03 FS 11/1/2017 ft 0.1 0.3 589 (-) (-) (-) 5.54 (-) 12.9 37.2 J 37.1 NS NS NS Clay/Silt
OR-T1-C1-D-17_SED_03-05 FS 11/1/2017 ft 0.3 0.5 762 (-) (-) (-) 6.48 (-) 14.5 42.2 J 41.9 NS NS NS Clay/Silt
OR-T1-C1-D-17_SED_05-07 FS 11/1/2017 ft 0.5 0.7 946 (-) (-) (-) 5.89 (-) 11.8 43.1 J 42.8 NS NS NS Clay/Silt
OR-T1-C1-D-17_SED_07-10 FS 11/1/2017 ft 0.7 1 1,420 (-) (-) (-) 6.79 (-) 12.5 42.5 J 42.4 NS NS NS Clay/Silt

Intertidal Sediment

Intertidal Sediment

Intertidal Sediment

Consolidated

Consolidated

Unconsolidated OR-T1-C1-D

OR-T1-C1-B

OR-C1-A

Orland River
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T1-C2-B-17_SED_000-001CM FS 9/28/2017 cm 0 1 637 (-) (-) (-) 4.48 (-) NS 40.1 J 35 J NS NS NS Clay/Silt Shells
OR-T1-C2-B-17_SED_001-002CM FS 9/28/2017 cm 1 2 749 (-) (-) (-) 4.93 (-) NS 40.9 J 39.2 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_002-003CM FS 9/28/2017 cm 2 3 736 (-) (-) (-) 4.57 (-) 12.3 39.7 J 43.3 NS NS NS Clay/Silt Shells

OR-T1-C2-B-17_SED_003-004CM FS 9/28/2017 cm 3 4 774 (-) (-) (-) 4.93 (-) NS 40.2 J 40.3 NS NS NS Clay/Silt Shells

OR-T1-C2-B-17_SED_004-005CM FS 9/28/2017 cm 4 5 783 (-) (-) (-) 4.63 (-) NS 46.6 J 37.3 NS NS NS Clay/Silt Shells

OR-T1-C2-B-17_SED_005-006CM FS 9/28/2017 cm 5 6 794 (-) (-) (-) 4.86 (-) NS 43.1 J 40.4 NS NS NS Clay/Silt Shells

OR-T1-C2-B-17_SED_006-007CM FS 9/28/2017 cm 6 7 711 (-) (-) (-) 5.18 (-) NS 41.8 J 34.3 NS NS NS Clay/Silt Shells

OR-T1-C2-B-17_SED_007-008CM FS 9/28/2017 cm 7 8 759 (-) (-) (-) 5.33 (-) NS 41.9 J 37.1 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_008-009CM FS 9/28/2017 cm 8 9 723 (-) (-) (-) 5.12 (-) NS 42 J 38.5 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_009-010CM FS 9/28/2017 cm 9 10 685 (-) (-) (-) 4.82 (-) NS 43.6 J 29.4 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_010-011CM FS 9/28/2017 cm 10 11 753 (-) (-) (-) 4.77 (-) NS 42.6 J 40.8 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_011-012CM FS 9/28/2017 cm 11 12 810 (-) (-) (-) 5.19 (-) NS 43 J 46.2 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_012-013CM FS 9/28/2017 cm 12 13 793 (-) (-) (-) 4.93 (-) NS 42.3 J 39.7 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_013-014CM FS 9/28/2017 cm 13 14 769 (-) (-) (-) 4.88 (-) NS 44.1 J 41.5 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_014-015CM FS 9/28/2017 cm 14 15 800 (-) (-) (-) 4.91 (-) NS 44.6 J 40 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_015-016CM FS 9/28/2017 cm 15 16 919 (-) (-) (-) 5.24 (-) 11.5 45.1 J 40 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_016-017CM FS 9/28/2017 cm 16 17 876 (-) (-) (-) 5.61 (-) NS 44.3 J 24.5 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_017-018CM FS 9/28/2017 cm 17 18 936 (-) (-) (-) 5.60 (-) NS 44.5 J 26.8 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_018-019CM FS 9/28/2017 cm 18 19 926 (-) (-) (-) 5.25 (-) NS 44.6 J 43.9 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_019-020CM FS 9/28/2017 cm 19 20 940 (-) (-) (-) 6.31 (-) NS 44.5 J 12.6 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_020-022CM FS 9/28/2017 cm 20 22 1,080 (-) (-) (-) 6.05 (-) NS 43.8 J 44.7 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_022-024CM FS 9/28/2017 cm 22 24 1,060 (-) (-) (-) 5.03 (-) NS 44.6 J 42.9 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_024-026CM FS 9/28/2017 cm 24 26 1,280 (-) (-) (-) 5.79 (-) NS 44.9 J 41 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_026-028CM FS 9/28/2017 cm 26 28 1,390 (-) (-) (-) 5.51 (-) NS 44.8 J 40.7 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_028-030CM FS 9/28/2017 cm 28 30 1,490 (-) (-) (-) 5.51 (-) NS 45.6 J 43.6 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_030-032CM FS 9/28/2017 cm 30 32 1,660 (-) (-) (-) 5.89 (-) 14.0 44.2 J 40 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_032-034CM FS 9/28/2017 cm 32 34 1,830 (-) (-) (-) 6.03 (-) NS 44.4 J 41.8 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_034-036CM FS 9/28/2017 cm 34 36 1,970 (-) (-) (-) 5.28 (-) NS 44 J 40.6 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_036-038CM FS 9/28/2017 cm 36 38 2,090 (-) (-) (-) 6.41 (-) NS 43.2 J 16.2 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_038-040CM FS 9/28/2017 cm 38 40 2,570 (-) (-) (-) 6.25 (-) NS 40.7 J 40.5 NS NS NS Clay/Silt
OR-T1-C2-B-17_SED_040-045CM FS 9/28/2017 cm 40 45 3,530 (-) (-) (-) 7.84 (-) NS 39.7 J 36.1 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_045-050CM FS 9/28/2017 cm 45 50 3,370 (-) (-) (-) 8.10 (-) NS 39.6 J 34.9 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_050-055CM FS 9/28/2017 cm 50 55 3,130 (-) (-) (-) 7.57 (-) NS 39.4 J 36.8 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_055-060CM FS 9/28/2017 cm 55 60 2,010 (-) (-) (-) 5.89 (-) 14.7 43.7 J 37.5 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_060-065CM FS 9/28/2017 cm 60 65 1,620 (-) (-) (-) 6.80 (-) NS 41.5 J 8.51 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_065-070CM FS 9/28/2017 cm 65 70 680 (-) (-) (-) 8.49 (-) NS 41.3 J 40 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_070-075CM FS 9/28/2017 cm 70 75 464 (-) (-) (-) 7.55 (-) NS 39.3 J 41.7 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_075-080CM FS 9/28/2017 cm 75 80 345 (-) (-) (-) 5.75 (-) NS 40.5 J 39.4 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_080-085CM FS 9/28/2017 cm 80 85 71.1 (-) (-) (-) 2.15 (-) NS 62.4 J 67.2 NS NS NS Clay/Silt Wood Chips

OR-T1-C2-B-17_SED_085-090CM FS 9/28/2017 cm 85 90 126 (-) (-) (-) 2.22 (-) NS 63.4 J 63.9 NS NS NS Clay/Silt Shells

OR-T1-C2-C-17_SED_00-01 FS 10/19/2017 ft 0 0.1 647 (-) (-) (-) 4.79 (-) 13.6 45 J 39 NS NS NS Clay/Silt
OR-T1-C2-C-17_SED_01-03 FS 10/19/2017 ft 0.1 0.3 638 (-) (-) (-) 5.01 (-) 13.5 43.3 J 42.8 NS NS NS Clay/Silt
OR-T1-C2-C-17_SED_03-05 FS 10/19/2017 ft 0.3 0.5 818 (-) (-) (-) 5.47 (-) 13.9 43.6 J 43.6 NS NS NS Clay/Silt
OR-T1-C2-C-17_SED_05-07 FS 10/19/2017 ft 0.5 0.7 867 (-) (-) (-) 5.28 (-) 13.2 45.9 J 45.6 NS NS NS Clay/Silt
OR-T1-C2-C-17_SED_07-10 FS 10/19/2017 ft 0.7 1 1,110 (-) (-) (-) 6.20 (-) 14.7 41.1 J 42.7 NS NS NS Clay/Silt

Intertidal Sediment

Intertidal Sediment

Consolidated

Unconsolidated

OR-T1-C2-B

OR-T1-C2-C

Orland River
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T1-C3-A-17_SED_000-001CM FS 10/4/2017 cm 0 1 647 (-) (-) (-) 4.42 J (-) NS 47.4 J 46.3 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_000-001CM_DUP FD 10/4/2017 cm 0 1 676 (-) (-) (-) (-) (-) NS 47 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_001-002CM FS 10/4/2017 cm 1 2 703 (-) (-) (-) 4.71 J (-) NS 43.2 J 43.3 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_001-002CM_DUP FD 10/4/2017 cm 1 2 738 (-) (-) (-) (-) (-) NS 42.4 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_002-003CM FS 10/4/2017 cm 2 3 726 (-) (-) (-) 4.83 J (-) NS 43.9 J 40.5 NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_003-004CM FS 10/4/2017 cm 3 4 862 (-) (-) (-) 5.38 J (-) NS 40.2 J 42.6 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_003-004CM_DUP FD 10/4/2017 cm 3 4 832 (-) (-) (-) (-) (-) NS 40.4 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_004-005CM FS 10/4/2017 cm 4 5 832 (-) (-) (-) 5.34 J (-) NS 38.8 J 40.8 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_004-005CM_DUP FD 10/4/2017 cm 4 5 845 (-) (-) (-) (-) (-) NS 38.8 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_005-006CM FS 10/4/2017 cm 5 6 886 (-) (-) (-) 5.37 J (-) NS 38.9 J 41.2 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_005-006CM_DUP FD 10/4/2017 cm 5 6 1,200 (-) (-) (-) (-) (-) NS 39 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_006-007CM FS 10/4/2017 cm 6 7 879 (-) (-) (-) 6.01 J (-) NS 38.1 J 42 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_006-007CM_DUP FD 10/4/2017 cm 6 7 935 (-) (-) (-) (-) (-) NS 38.4 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_007-008CM FS 10/4/2017 cm 7 8 742 (-) (-) (-) 5.62 J (-) NS 40 J 34.2 NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_008-009CM FS 10/4/2017 cm 8 9 858 (-) (-) (-) 5.94 J (-) NS 38 J 39.8 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_008-009CM_DUP FD 10/4/2017 cm 8 9 832 (-) (-) (-) (-) (-) NS 37.7 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_009-010CM FS 10/4/2017 cm 9 10 911 (-) (-) (-) 5.74 J (-) NS 39 J 39 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_009-010CM_DUP FD 10/4/2017 cm 9 10 911 (-) (-) (-) (-) (-) NS 38.9 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_010-011CM FS 10/4/2017 cm 10 11 887 (-) (-) (-) 5.85 J (-) NS 40.2 J 42.5 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_010-011CM_DUP FD 10/4/2017 cm 10 11 886 (-) (-) (-) (-) (-) NS 40.4 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_011-012CM FS 10/4/2017 cm 11 12 896 (-) (-) (-) 5.09 J (-) NS 42.3 J 30.2 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_011-012CM_DUP FD 10/4/2017 cm 11 12 1,070 (-) (-) (-) (-) (-) NS 42.8 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_012-013CM FS 10/4/2017 cm 12 13 845 (-) (-) (-) 6.67 J (-) NS 42.1 J 43 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_012-013CM_DUP FD 10/4/2017 cm 12 13 852 (-) (-) (-) (-) (-) NS 42.4 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_013-014CM FS 10/4/2017 cm 13 14 921 (-) (-) (-) 5.74 J (-) NS 42.6 J 45.4 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_013-014CM_DUP FD 10/4/2017 cm 13 14 869 (-) (-) (-) (-) (-) NS 43.6 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_014-015CM FS 10/4/2017 cm 14 15 966 (-) (-) (-) 5.63 J (-) NS 42.2 J 45.3 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_014-015CM_DUP FD 10/4/2017 cm 14 15 885 (-) (-) (-) (-) (-) NS 41.9 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_015-016CM FS 10/4/2017 cm 15 16 969 (-) (-) (-) 6.30 J (-) NS 42.2 J 41 NS NS NS Clay/Silt

OR-T1-C3-A-17_SED_015-016CM_DUP FD 10/4/2017 cm 15 16 929 (-) (-) (-) (-) (-) NS 41.8 J (-) NS NS NS Clay/Silt
OR-T1-C3-A-17_SED_016-017CM FS 10/4/2017 cm 16 17 999 (-) (-) (-) 6.04 J (-) NS 40.6 J 42.4 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_016-017CM_DUP FD 10/4/2017 cm 16 17 1,130 (-) (-) (-) (-) (-) NS 41.1 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_017-018CM FS 10/4/2017 cm 17 18 1,220 (-) (-) (-) 6.25 J (-) NS 41.3 J 44.6 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_017-018CM_DUP FD 10/4/2017 cm 17 18 1,060 (-) (-) (-) (-) (-) NS 42.5 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_018-019CM FS 10/4/2017 cm 18 19 800 J (-) (-) (-) 7.75 J (-) NS 24.1 J 42.2 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_018-019CM_DUP FD 10/4/2017 cm 18 19 1,570 J (-) (-) (-) (-) (-) NS 12.3 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_019-020CM FS 10/4/2017 cm 19 20 1,220 (-) (-) (-) 8.02 J (-) NS 40.9 J 32.9 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_019-020CM_DUP FD 10/4/2017 cm 19 20 1,130 (-) (-) (-) (-) (-) NS 41 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_020-022CM FS 10/4/2017 cm 20 22 1,250 (-) (-) (-) 6.35 J (-) NS 40.7 J 41.7 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_020-022CM_DUP FD 10/4/2017 cm 20 22 1,210 (-) (-) (-) (-) (-) NS 41 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_022-024CM FS 10/4/2017 cm 22 24 1,200 (-) (-) (-) 5.85 J (-) NS 43.5 J 38.3 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_022-024CM_DUP FD 10/4/2017 cm 22 24 1,050 (-) (-) (-) (-) (-) NS 43.3 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_024-026CM FS 10/4/2017 cm 24 26 1,250 (-) (-) (-) 7.88 J (-) NS 42.7 J 45.3 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_024-026CM_DUP FD 10/4/2017 cm 24 26 1,360 (-) (-) (-) (-) (-) NS 42.6 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_026-028CM FS 10/4/2017 cm 26 28 1,430 (-) (-) (-) 6.89 J (-) NS 41.2 J 24.1 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_026-028CM_DUP FD 10/4/2017 cm 26 28 1,440 (-) (-) (-) (-) (-) NS 41 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_028-030CM FS 10/4/2017 cm 28 30 1,350 (-) (-) (-) 6.87 J (-) NS 41.6 J 36.8 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_028-030CM_DUP FD 10/4/2017 cm 28 30 1,350 (-) (-) (-) (-) (-) NS 41.4 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_030-032CM FS 10/4/2017 cm 30 32 1,440 (-) (-) (-) 6.60 J (-) NS 40.9 J 40.2 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_030-032CM_DUP FD 10/4/2017 cm 30 32 1,390 (-) (-) (-) (-) (-) NS 41.4 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_032-034CM FS 10/4/2017 cm 32 34 1,630 (-) (-) (-) 7.57 J (-) NS 41.3 J 30.1 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_032-034CM_DUP FD 10/4/2017 cm 32 34 1,690 (-) (-) (-) (-) (-) NS 41.5 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_034-036CM FS 10/4/2017 cm 34 36 1,880 (-) (-) (-) 7.52 J (-) NS 32.4 J 29.7 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_034-036CM_DUP FD 10/4/2017 cm 34 36 1,820 (-) (-) (-) (-) (-) NS 32.8 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_036-038CM FS 10/4/2017 cm 36 38 2,300 (-) (-) (-) 8.19 J (-) NS 40.2 J 41.7 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_036-038CM_DUP FD 10/4/2017 cm 36 38 2,030 (-) (-) (-) (-) (-) NS 40.3 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_038-040CM FS 10/4/2017 cm 38 40 3,020 (-) (-) (-) 8.24 J (-) NS 39.7 J 34.6 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_038-040CM_DUP FD 10/4/2017 cm 38 40 3,010 (-) (-) (-) (-) (-) NS 39.6 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_040-045CM FS 10/4/2017 cm 40 45 3,510 (-) (-) (-) 9.38 J (-) NS 39.4 J 44.6 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_040-045CM_DUP FD 10/4/2017 cm 40 45 3,560 (-) (-) (-) (-) (-) NS 39.7 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_045-050CM FS 10/4/2017 cm 45 50 2,420 (-) (-) (-) 8.79 J (-) NS 42.2 J 32.3 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_045-050CM_DUP FD 10/4/2017 cm 45 50 2,490 (-) (-) (-) (-) (-) NS 42.1 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_050-055CM FS 10/4/2017 cm 50 55 2,190 (-) (-) (-) 9.55 J (-) NS 42.6 J 38.4 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_050-055CM_DUP FD 10/4/2017 cm 50 55 2,260 (-) (-) (-) (-) (-) NS 42.7 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_055-060CM FS 10/4/2017 cm 55 60 1,170 (-) (-) (-) 5.86 J (-) NS 50.2 J 49.5 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_055-060CM_DUP FD 10/4/2017 cm 55 60 1,340 (-) (-) (-) (-) (-) NS 50.1 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_060-065CM FS 10/4/2017 cm 60 65 874 (-) (-) (-) 6.81 J (-) NS 42.9 J 39.8 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_060-065CM_DUP FD 10/4/2017 cm 60 65 882 (-) (-) (-) (-) (-) NS 41.9 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_065-070CM FS 10/4/2017 cm 65 70 449 (-) (-) (-) 7.59 J (-) NS 44 J 45.2 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_065-070CM_DUP FD 10/4/2017 cm 65 70 453 (-) (-) (-) (-) (-) NS 44.5 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_070-075CM FS 10/4/2017 cm 70 75 258 (-) (-) (-) 7.52 J (-) NS 45.3 J 31.9 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_070-075CM_DUP FD 10/4/2017 cm 70 75 237 (-) (-) (-) (-) (-) NS 44.9 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_075-080CM FS 10/4/2017 cm 75 80 267 (-) (-) (-) 6.70 J (-) NS 42 J 38.1 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_075-080CM_DUP FD 10/4/2017 cm 75 80 258 (-) (-) (-) (-) (-) NS 43.1 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_080-085CM FS 10/4/2017 cm 80 85 312 (-) (-) (-) 6.53 J (-) NS 44.2 J 45.7 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_080-085CM_DUP FD 10/4/2017 cm 80 85 287 (-) (-) (-) (-) (-) NS 44.5 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_085-090CM FS 10/4/2017 cm 85 90 185 (-) (-) (-) 5.62 J (-) NS 47.7 J 47.9 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_085-090CM_DUP FD 10/4/2017 cm 85 90 162 (-) (-) (-) (-) (-) NS 48.8 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_090-095CM FS 10/4/2017 cm 90 95 49.4 (-) (-) (-) 2.97 J (-) NS 51 J 59.6 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_090-095CM_DUP FD 10/4/2017 cm 90 95 48.2 (-) (-) (-) (-) (-) NS 51.6 J (-) NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_095-101CM FS 10/4/2017 cm 95 101 22.9 (-) (-) (-) 2.31 J (-) NS 55.2 J 61.9 NS NS NS Clay/Silt Wood Chips

OR-T1-C3-A-17_SED_095-101CM_DUP FD 10/4/2017 cm 95 101 24 (-) (-) (-) (-) (-) NS 51.4 J (-) NS NS NS clay/Silt wood Chips

Intertidal Sediment Consolidated OR-T1-C3-AOrland River 
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T1-C3-C-17_SED_00-01 FS 10/19/2017 ft 0 0.1 672 (-) (-) (-) 5.14 (-) 11.3 53.5 J 44.7 NS NS NS Clay/Silt
OR-T1-C3-C-17_SED_01-03 FS 10/19/2017 ft 0.1 0.3 815 (-) (-) (-) 6.04 (-) 15.6 43.1 J 40 NS NS NS Clay/Silt
OR-T1-C3-C-17_SED_03-05 FS 10/19/2017 ft 0.3 0.5 749 (-) (-) (-) 5 (-) 14.5 42.6 J 42.7 NS NS NS Clay/Silt
OR-T1-C3-C-17_SED_05-07 FS 10/19/2017 ft 0.5 1 1,060 (-) (-) (-) 7.03 (-) 16.9 44.4 J 40.2 NS NS NS Clay/Silt

OR-T1-C4-C-17_SED_000-001CM FS 9/14/2017 cm 0 1 86.4 (-) (-) (-) 3.51 (-) NS 50.8 J 49.6 NS NS NS Clay/Silt Sand/Shells

OR-T1-C4-C-17_SED_001-002CM FS 9/14/2017 cm 1 2 68.8 (-) (-) (-) 3.35 (-) NS 50.2 J 50 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_002-003CM FS 9/14/2017 cm 2 3 53 (-) (-) (-) 3.35 (-) 8.81 49.6 J 49.1 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_003-004CM FS 9/14/2017 cm 3 4 47.7 (-) (-) (-) 3.06 (-) NS 49.4 J 47.5 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_004-005CM FS 9/14/2017 cm 4 5 37.4 (-) (-) (-) 3.28 (-) NS 50.4 J 51.9 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_005-006CM FS 9/14/2017 cm 5 6 39.4 (-) (-) (-) 2.97 (-) NS 54.5 J 52 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_006-007CM FS 9/14/2017 cm 6 7 35.2 (-) (-) (-) 2.42 (-) NS 56.3 J 55 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_007-008CM FS 9/14/2017 cm 7 8 32.7 (-) (-) (-) 2.56 (-) NS 56.3 J 56.9 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_008-009CM FS 9/14/2017 cm 8 9 30.3 (-) (-) (-) 2.58 (-) NS 59.5 J 56.3 NS NS NS Clay/Silt Sand/Shells

OR-T1-C4-C-17_SED_009-010CM FS 9/14/2017 cm 9 10 27.9 (-) (-) (-) 2.52 (-) NS 59.5 J 61 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_010-011CM FS 9/14/2017 cm 10 11 24 (-) (-) (-) 2.66 (-) NS 58 J 56.4 NS NS NS Clay/Silt Sand/Gravel

OR-T1-C4-C-17_SED_011-012CM FS 9/14/2017 cm 11 12 23.7 (-) (-) (-) 2.12 (-) NS 59.2 J 59.4 NS NS NS Clay/Silt Sand/Gravel

OR-T1-C4-C-17_SED_012-013CM FS 9/14/2017 cm 12 13 21.9 (-) (-) (-) 2.19 (-) NS 58.6 J 56.7 NS NS NS Clay/Silt Sand

OR-T1-C4-C-17_SED_013-014CM FS 9/14/2017 cm 13 14 25.3 (-) (-) (-) 2.30 (-) NS 58.5 J 59.8 NS NS NS Clay/Silt Sand/Shells

OR-T1-C4-C-17_SED_014-015CM FS 9/14/2017 cm 14 15 20.2 (-) (-) (-) 1.97 (-) NS 63.2 J 62.8 NS NS NS Clay/Silt Sand/Shells/Wood Chips

OR-T1-C4-C-17_SED_015-016CM FS 9/14/2017 cm 15 16 16.4 (-) (-) (-) 1.51 (-) 3.33 62.4 J 61.8 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_016-017CM FS 9/14/2017 cm 16 17 17.8 (-) (-) (-) 1.7 (-) NS 64.5 J 63.1 NS NS NS Clay/Silt Shells/Wood Chips

OR-T1-C4-C-17_SED_017-018CM FS 9/14/2017 cm 17 18 16.3 (-) (-) (-) 1.73 (-) NS 62.5 J 60 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_018-019CM FS 9/14/2017 cm 18 19 18.3 (-) (-) (-) 2.05 (-) NS 61.6 J 61 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_019-020CM FS 9/14/2017 cm 19 20 20.4 (-) (-) (-) 2.31 J (-) NS 61 J 60.4 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_020-022CM FS 9/14/2017 cm 20 22 20.1 (-) (-) (-) 1.98 (-) NS 59.4 J 60.2 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_022-024CM FS 9/14/2017 cm 22 24 20.6 (-) (-) (-) 1.75 (-) NS 59.8 J 59 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_024-026CM FS 9/14/2017 cm 24 26 17.4 (-) (-) (-) 1.83 (-) NS 62.4 J 61 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_026-028CM FS 9/14/2017 cm 26 28 16.5 (-) (-) (-) 1.89 (-) NS 60.5 J 58 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_028-030CM FS 9/14/2017 cm 28 30 28.2 (-) (-) (-) 2.37 (-) NS 54.7 J 57.1 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_030-032CM FS 9/14/2017 cm 30 32 19.5 (-) (-) (-) 2.35 (-) 7.96 53.2 J 53.5 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_032-034CM FS 9/14/2017 cm 32 34 19.6 (-) (-) (-) 2.61 J (-) NS 55.6 J 55.9 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_034-036CM FS 9/14/2017 cm 34 36 18.9 (-) (-) (-) 2.05 (-) NS 56.1 J 55.8 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_036-038CM FS 9/14/2017 cm 36 38 16.8 (-) (-) (-) 2.15 (-) NS 57.8 J 56.3 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_038-040CM FS 9/14/2017 cm 38 40 16.2 (-) (-) (-) 1.71 (-) NS 59.4 J 57.4 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_040-045CM FS 9/14/2017 cm 40 45 14.8 (-) (-) (-) 1.75 (-) NS 59.8 J 62 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_045-050CM FS 9/14/2017 cm 45 50 16.5 (-) (-) (-) 1.74 (-) NS 60.8 J 73 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_050-055CM FS 9/14/2017 cm 50 55 14.8 (-) (-) (-) 1.97 (-) NS 56.2 J 56.4 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_055-060CM FS 9/14/2017 cm 55 60 18.1 (-) (-) (-) 2.04 (-) 5.49 56.4 J 56.9 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_060-065CM FS 9/14/2017 cm 60 65 18.4 (-) (-) (-) 2.34 (-) NS 56.6 J 56 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_065-070CM FS 9/14/2017 cm 65 70 17.7 (-) (-) (-) 2.01 (-) NS 56.1 J 56.4 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_070-075CM FS 9/14/2017 cm 70 75 15.8 (-) (-) (-) 1.89 (-) NS 55.6 J 54.8 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_075-080CM FS 9/14/2017 cm 75 80 12.4 (-) (-) (-) 1.87 (-) NS 55.7 J 54.9 NS NS NS Clay/Silt Shells

OR-T1-C4-C-17_SED_080-085CM FS 9/14/2017 cm 80 85 16 (-) (-) (-) 1.88 (-) NS 57 J 58 NS NS NS Clay/Silt
OR-T1-C4-C-17_SED_085-090CM FS 9/14/2017 cm 85 90 16 (-) (-) (-) 2.08 (-) NS 55.8 J 53 NS NS NS Clay/Silt Shells

OR-T1-C5-A-17_SED_000-001CM FS 9/29/2017 cm 0 1 638 (-) (-) (-) 4.32 (-) NS 40 J 38.9 NS NS NS Clay/Silt Shells

OR-T1-C5-A-17_SED_001-002CM FS 9/29/2017 cm 1 2 764 (-) (-) (-) 4.98 J (-) NS 42.5 J 41.7 NS NS NS Clay/Silt
OR-T1-C5-A-17_SED_002-003CM FS 9/29/2017 cm 2 3 785 (-) (-) (-) 4.03 (-) NS 47.3 J 40 NS NS NS Clay/Silt Sand/Shells

OR-T1-C5-A-17_SED_002-004CM FS 9/29/2017 cm 2 4 (-) (-) (-) (-) (-) (-) 13.4 (-) (-) NS NS NS Clay/Silt
OR-T1-C5-A-17_SED_003-004CM FS 9/29/2017 cm 3 4 764 (-) (-) (-) 7.60 (-) NS 42.6 J 2.12 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_004-005CM FS 9/29/2017 cm 4 5 704 (-) (-) (-) 4.50 (-) NS 44.1 J 49.4 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_005-006CM FS 9/29/2017 cm 5 6 738 (-) (-) (-) 3.77 (-) NS 45.2 J 39.4 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_006-007CM FS 9/29/2017 cm 6 7 828 (-) (-) (-) 4.96 (-) NS 42.6 J 39.6 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_007-008CM FS 9/29/2017 cm 7 8 838 (-) (-) (-) 5.48 (-) NS 40.6 J 39.7 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_008-009CM FS 9/29/2017 cm 8 9 809 (-) (-) (-) 6.01 (-) NS 41.8 J 38.4 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_009-010CM FS 9/29/2017 cm 9 10 790 (-) (-) (-) 4.75 (-) NS 42.3 J 37.4 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_010-011CM FS 9/29/2017 cm 10 11 764 (-) (-) (-) 5.04 (-) 10.9 43.6 J 14.9 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_011-012CM FS 9/29/2017 cm 11 12 723 (-) (-) (-) 4.34 (-) NS 46.9 J 49 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_012-013CM FS 9/29/2017 cm 12 13 701 (-) (-) (-) 3.49 (-) NS 48.7 J 50 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_013-014CM FS 9/29/2017 cm 13 14 664 (-) (-) (-) 3.44 (-) NS 50.5 J 46.2 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_014-015CM FS 9/29/2017 cm 14 15 677 (-) (-) (-) 3.28 (-) NS 50.8 J 50 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_015-016CM FS 9/29/2017 cm 15 16 738 (-) (-) (-) 5.02 (-) 9.33 49.4 J 49.1 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_016-017CM FS 9/29/2017 cm 16 17 793 (-) (-) (-) 4.70 (-) NS 48.9 J 48 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_017-018CM FS 9/29/2017 cm 17 18 888 (-) (-) (-) 4.36 J (-) NS 46.2 J 44.4 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_018-019CM FS 9/29/2017 cm 18 19 1,040 (-) (-) (-) 4.27 (-) NS 45.5 J 45.6 NS NS NS Clay/Silt Sand/Shells/Wood Chips

OR-T1-C5-A-17_SED_019-020CM FS 9/29/2017 cm 19 20 1,020 (-) (-) (-) 5.77 (-) NS 46.7 J 43.2 NS NS NS Clay/Silt Sand/Shells/Wood Chips

OR-T1-C5-A-17_SED_020-022CM FS 9/29/2017 cm 20 22 1,020 (-) (-) (-) 7.37 (-) 14.5 46 J 41.3 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_022-024CM FS 9/29/2017 cm 22 24 1,060 (-) (-) (-) 4.98 (-) NS 48.1 J 45.2 NS NS NS Clay/Silt Sand/Shells/Wood Chips

OR-T1-C5-A-17_SED_024-026CM FS 9/29/2017 cm 24 26 855 (-) (-) (-) 4.49 (-) NS 49.1 J 46.7 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_026-028CM FS 9/29/2017 cm 26 28 1,020 (-) (-) (-) 5.97 (-) NS 47.3 J 24.8 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_028-030CM FS 9/29/2017 cm 28 30 1,120 (-) (-) (-) 3.80 (-) NS 45.9 J 73.4 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_030-032CM FS 9/29/2017 cm 30 32 1,300 (-) (-) (-) 5.97 (-) 15.4 43.1 J 46.4 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_032-034CM FS 9/29/2017 cm 32 34 1,210 (-) (-) (-) 5.39 (-) NS 49.6 J 48.6 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_034-036CM FS 9/29/2017 cm 34 36 1,440 (-) (-) (-) 6.53 (-) NS 49.1 J 47.6 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_036-038CM FS 9/29/2017 cm 36 38 1,670 (-) (-) (-) 5.04 (-) NS 48.6 J 46.8 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_038-040CM FS 9/29/2017 cm 38 40 1,860 (-) (-) (-) 5.30 (-) NS 48.3 J 40.9 NS NS NS Clay/Silt Sand

OR-T1-C5-A-17_SED_040-045CM FS 9/29/2017 cm 40 45 2,060 (-) (-) (-) 4.42 (-) 15.6 47.4 J 38.6 NS NS NS Clay/Silt Sand/Shells

OR-T1-C5-A-17_SED_045-050CM FS 9/29/2017 cm 45 50 1,660 (-) (-) (-) 3.17 (-) NS 52.9 J 51 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_050-055CM FS 9/29/2017 cm 50 55 1,240 (-) (-) (-) 4.75 (-) NS 50.9 J 48 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_055-060CM FS 9/29/2017 cm 55 60 616 (-) (-) (-) 4.36 (-) 16.2 46.5 J 40 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_060-065CM FS 9/29/2017 cm 60 65 252 J (-) (-) (-) 6.81 (-) NS 42.4 J 7.78 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_065-070CM FS 9/29/2017 cm 65 70 2,250 (-) (-) (-) 5.65 (-) NS 44.7 J 30.8 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_070-075CM FS 9/29/2017 cm 70 75 230 (-) (-) (-) 4.51 (-) NS 47.5 J 46.2 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_075-080CM FS 9/29/2017 cm 75 80 249 (-) (-) (-) 8.29 J (-) NS 43.4 J 48.1 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_080-085CM FS 9/29/2017 cm 80 85 262 (-) (-) (-) 8.57 (-) NS 42.6 J 26.1 NS NS NS Clay/Silt Sand/Wood Chips

OR-T1-C5-A-17_SED_085-090CM FS 9/29/2017 cm 85 90 249 (-) (-) (-) 5.42 (-) NS 45.8 J 41.5 NS NS NS Clay/Silt Sand/Wood Chips

Intertidal Sediment

Subtidal Sediment

Intertidal Sediment

Unconsolidated

Consolidated

Consolidated OR-T1-C5-A

OR-T1-C4-C

OR-T1-C3-C

Orland River 
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T1-C5-C-17_SED_00-01 FS 10/23/2017 ft 0 0.1 571 (-) (-) (-) 7.88 (-) 16.0 32.2 J 22.7 NS NS NS Clay/Silt
OR-T1-C5-C-17_SED_01-03 FS 10/23/2017 ft 0.1 0.3 644 (-) (-) (-) 5.68 (-) 15.1 47.2 J 41.9 NS NS NS Clay/Silt

OR-T1-C5-C-17_SED_01-03_DUP FD 10/23/2017 ft 0.1 0.3 785 (-) (-) (-) (-) (-) NS 49.1 J (-) NS NS NS Clay/Silt
OR-T1-C5-C-17_SED_03-05 FS 10/23/2017 ft 0.3 0.5 682 (-) (-) (-) 5.52 (-) 22.7 46.5 J 45.8 NS NS NS Clay/Silt
OR-T1-C5-C-17_SED_05-07 FS 10/23/2017 ft 0.5 0.7 830 (-) (-) (-) 5.25 (-) 13.3 47.5 J 48.6 NS NS NS Clay/Silt
OR-T1-C5-C-17_SED_07-10 FS 10/23/2017 ft 0.7 1 913 (-) (-) (-) 5.02 (-) 14.3 47.8 J 48 NS NS NS Clay/Silt

OR-T2-C1-C-17_SED_000-001CM FS 9/29/2017 cm 0 1 721 (-) (-) (-) 7.67 (-) NS 40.6 J 40.7 J NS NS NS Clay/Silt Wood Chips/Shells

OR-T2-C1-C-17_SED_001-002CM FS 9/29/2017 cm 1 2 894 (-) (-) (-) 6.89 (-) NS 38.5 J 36.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_002-003CM FS 9/29/2017 cm 2 3 812 (-) (-) (-) 7.31 (-) NS 37.6 J 37.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_003-004CM FS 9/29/2017 cm 3 4 1,030 (-) (-) (-) 6.68 (-) 16.7 36 J 35.9 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_004-005CM FS 9/29/2017 cm 4 5 822 (-) (-) (-) 6.64 (-) NS 40.5 J 38.2 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_005-006CM FS 9/29/2017 cm 5 6 862 (-) (-) (-) 6.39 (-) NS 38.6 J 31.7 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_006-007CM FS 9/29/2017 cm 6 7 854 (-) (-) (-) 6.02 (-) NS 41.7 J 40.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_007-008CM FS 9/29/2017 cm 7 8 816 (-) (-) (-) 5.88 (-) NS 42.4 J 42 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_008-009CM FS 9/29/2017 cm 8 9 917 (-) (-) (-) 6.16 (-) NS 43.9 J 40.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_009-010CM FS 9/29/2017 cm 9 10 1,180 (-) (-) (-) 6.13 (-) NS 43.7 J 43.4 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_010-011CM FS 9/29/2017 cm 10 11 1,340 (-) (-) (-) 7.27 (-) NS 42.8 J 5.88 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_011-012CM FS 9/29/2017 cm 11 12 1,720 (-) (-) (-) 6.69 (-) NS 42 J 44.4 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_012-013CM FS 9/29/2017 cm 12 13 1,950 (-) (-) (-) 6.58 (-) NS 41.8 J 45.8 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_013-014CM FS 9/29/2017 cm 13 14 2,250 (-) (-) (-) 8.12 (-) NS 42.7 J 42 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_014-015CM FS 9/29/2017 cm 14 15 2,310 (-) (-) (-) 7.97 (-) NS 39 J 27.1 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_015-016CM FS 9/29/2017 cm 15 16 1,790 (-) (-) (-) 8.52 (-) 20.7 40.4 J 19.2 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_016-017CM FS 9/29/2017 cm 16 17 1,670 (-) (-) (-) 7.27 (-) NS 43.6 J 43.8 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_017-018CM FS 9/29/2017 cm 17 18 1,630 (-) (-) (-) 8.32 (-) NS 42.9 J 42.1 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_018-019CM FS 9/29/2017 cm 18 19 1,360 (-) (-) (-) 8.29 J (-) NS 42.6 J 19 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_019-020CM FS 9/29/2017 cm 19 20 827 (-) (-) (-) 7.48 (-) NS 41.4 J 40 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_020-022CM FS 9/29/2017 cm 20 22 400 (-) (-) (-) 9.15 (-) NS 43.1 J 36.4 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_022-024CM FS 9/29/2017 cm 22 24 320 (-) (-) (-) 7.61 (-) NS 43.2 J 36.4 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_024-026CM FS 9/29/2017 cm 24 26 300 (-) (-) (-) 9.02 (-) NS 41.2 J 41.7 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_026-028CM FS 9/29/2017 cm 26 28 289 (-) (-) (-) 7.12 (-) NS 45.8 J 43.3 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-C-17_SED_028-030CM FS 9/29/2017 cm 28 30 311 (-) (-) (-) 7.13 (-) NS 46.2 J 44.7 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_030-032CM FS 9/29/2017 cm 30 32 386 (-) (-) (-) 5.64 (-) 15.5 47.6 J 46.9 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_032-034CM FS 9/29/2017 cm 32 34 285 (-) (-) (-) 6.14 (-) NS 48.6 J 47.8 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_034-036CM FS 9/29/2017 cm 34 36 293 (-) (-) (-) 5.22 (-) NS 48.2 J 19.4 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_036-038CM FS 9/29/2017 cm 36 38 270 (-) (-) (-) 6.27 (-) NS 49.1 J 48 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_038-040CM FS 9/29/2017 cm 38 40 204 (-) (-) (-) 5.08 (-) NS 53.9 J 52.5 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_040-045CM FS 9/29/2017 cm 40 45 146 (-) (-) (-) 4.11 (-) NS 57.2 J 59.4 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_045-050CM FS 9/29/2017 cm 45 50 43.4 (-) (-) (-) 2.23 (-) NS 68.8 J 68.8 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_050-055CM FS 9/29/2017 cm 50 55 21.7 (-) (-) (-) 1.95 (-) NS 70.8 J 65.8 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_055-060CM FS 9/29/2017 cm 55 60 19.7 (-) (-) (-) 2.07 (-) 5.22 68.5 J 71.9 NS NS NS Clay/Silt
OR-T2-C1-C-17_SED_060-065CM FS 9/29/2017 cm 60 65 24 (-) (-) (-) 2.13 (-) NS 64.9 J 67.3 NS NS NS Clay/Silt

OR-T2-C1-D-17_SED_00-01 FS 10/24/2017 ft 0 0.1 836 (-) (-) (-) 8.28 (-) 18.0 40.3 J 39.4 NS NS NS Clay/Silt
OR-T2-C1-D-17_SED_01-03 FS 10/24/2017 ft 0.1 0 1,560 (-) (-) (-) 7.51 (-) 18.3 41.7 J 37.7 NS NS NS Clay/Silt
OR-T2-C1-D-17_SED_03-05 FS 10/24/2017 ft 0.3 1 1,460 (-) (-) (-) 7.88 (-) 19.2 43 J 41.5 NS NS NS Clay/Silt
OR-T2-C1-D-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 361 (-) (-) (-) 9.12 (-) 19.9 42 J 39.7 NS NS NS Clay/Silt Wood Chips

OR-T2-C1-D-17_SED_05-07_DUP FD 10/24/2017 ft 0.5 0.7 360 (-) (-) (-) (-) (-) NS 42.6 J (-) NS NS NS Not Recorded
OR-T2-C1-D-17_SED_07-10 FS 10/24/2017 ft 0.7 1 269 (-) (-) (-) 7.58 (-) 15.7 48.1 J 45.6 NS NS NS Clay/Silt
OR-T2-C1-D-17_SED_10-15 FS 10/24/2017 ft 1 1.5 160 (-) (-) (-) 3.55 (-) 9.92 59.3 J 57.6 NS NS NS Clay/Silt
OR-T2-C1-D-17_SED_15-20 FS 10/24/2017 ft 1.5 2 40 (-) (-) (-) 2.2 (-) 6.22 66.2 J 66.2 NS NS NS Clay/Silt

Intertidal Sediment
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Consolidated
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T2-C2-D-17_SED_000-001CM FS 10/20/2017 cm 0 1 924 1.78 87.2 (-) (-) 7.44 NS (-) (-) 15.9 75.9 8.21 Clay/Silt
OR-T2-C2-D-17_SED_001-002CM FS 10/20/2017 cm 1 2 1,210 7.27 99.7 (-) (-) 9.43 NS (-) (-) 11.3 79.3 9.45 Clay/Silt
OR-T2-C2-D-17_SED_002-003CM FS 10/20/2017 cm 2 3 977 4.07 83.6 (-) (-) 9.01 NS (-) (-) 10.7 79.7 9.62 Clay/Silt
OR-T2-C2-D-17_SED_003-004CM FS 10/20/2017 cm 3 4 852 5.91 75.4 (-) (-) 6.15 NS (-) (-) 15.0 78.8 6.15 Clay/Silt
OR-T2-C2-D-17_SED_004-005CM FS 10/20/2017 cm 4 5 1,030 3.54 83.8 (-) (-) 7.52 NS (-) (-) 10.6 81.3 8.09 Clay/Silt
OR-T2-C2-D-17_SED_005-006CM FS 10/20/2017 cm 5 6 1,010 3.84 105.0 (-) (-) 8.22 NS (-) (-) 9.62 82.6 7.82 Clay/Silt
OR-T2-C2-D-17_SED_006-007CM FS 10/20/2017 cm 6 7 815 5.03 85.4 (-) (-) 5.41 NS (-) (-) 10.7 82.5 6.87 Clay/Silt
OR-T2-C2-D-17_SED_007-008CM FS 10/20/2017 cm 7 8 926 7.36 76.6 (-) (-) 5.82 NS (-) (-) 8.32 81.2 10.5 Clay/Silt
OR-T2-C2-D-17_SED_008-009CM FS 10/20/2017 cm 8 9 1,130 7.47 83.6 (-) (-) 6.47 NS (-) (-) 9.99 81.0 9.02 Clay/Silt
OR-T2-C2-D-17_SED_009-010CM FS 10/20/2017 cm 9 10 997 3.39 80.5 (-) (-) 9.52 NS (-) (-) 6.36 83.2 10.5 Clay/Silt
OR-T2-C2-D-17_SED_010-011CM FS 10/20/2017 cm 10 11 1,060 6.54 88.1 (-) (-) 8.24 NS (-) (-) 14.2 81.2 4.65 Clay/Silt
OR-T2-C2-D-17_SED_011-012CM FS 10/20/2017 cm 11 12 988 4.78 72.5 (-) (-) 6.57 NS (-) (-) 5.94 83.0 11.1 Clay/Silt
OR-T2-C2-D-17_SED_012-013CM FS 10/20/2017 cm 12 13 1,290 7.12 71.9 (-) (-) 10.8 NS (-) (-) 11.9 79.4 8.7 Clay/Silt Wood Chips

OR-T2-C2-D-17_SED_013-014CM FS 10/20/2017 cm 13 14 1,220 4.03 86.6 (-) (-) 7.24 NS (-) (-) 6.34 82.8 10.8 Clay/Silt
OR-T2-C2-D-17_SED_014-015CM FS 10/20/2017 cm 14 15 1,110 6.19 75.1 (-) (-) 6.43 NS (-) (-) 8.75 85.2 6.01 Clay/Silt
OR-T2-C2-D-17_SED_015-016CM FS 10/20/2017 cm 15 16 1,000 8.76 70.6 (-) (-) 7.05 NS (-) (-) 7.64 85.3 7.03 Clay/Silt
OR-T2-C2-D-17_SED_016-017CM FS 10/20/2017 cm 16 17 995 3.03 78.2 (-) (-) 11.2 NS (-) (-) 8.67 80.3 11.1 Clay/Silt
OR-T2-C2-D-17_SED_017-018CM FS 10/20/2017 cm 17 18 1,020 6.24 66.8 (-) (-) 6.39 NS (-) (-) 4.22 87.1 8.71 Clay/Silt
OR-T2-C2-D-17_SED_018-019CM FS 10/20/2017 cm 18 19 1,050 8.41 82.4 (-) (-) 5.96 NS (-) (-) 4.37 81.8 13.8 Clay/Silt
OR-T2-C2-D-17_SED_019-020CM FS 10/20/2017 cm 19 20 1,340 5.69 87.0 (-) (-) 11.63 NS (-) (-) 12.1 76.2 11.7 Clay/Silt
OR-T2-C2-D-17_SED_020-022CM FS 10/20/2017 cm 20 22 1,080 6.26 86.6 (-) (-) 7.85 NS (-) (-) 7.61 81.0 11.4 Clay/Silt Wood Chips

OR-T2-C2-D-17_SED_022-024CM FS 10/20/2017 cm 22 24 1,010 1.73 80.2 (-) (-) 6.86 NS (-) (-) 23.2 67.2 9.66 Clay/Silt
OR-T2-C2-D-17_SED_024-026CM FS 10/20/2017 cm 24 26 1,170 7.97 75.3 (-) (-) 8.08 NS (-) (-) 15.8 77.0 7.2 Clay/Silt
OR-T2-C2-D-17_SED_026-028CM FS 10/20/2017 cm 26 28 1,260 3.82 54.0 (-) (-) 8.16 NS (-) (-) 23.1 69.3 7.68 Clay/Silt
OR-T2-C2-D-17_SED_028-030CM FS 10/20/2017 cm 28 30 1,380 8.33 44.7 (-) (-) 9.18 NS (-) (-) 10.8 80.2 9 Clay/Silt
OR-T2-C2-D-17_SED_030-032CM FS 10/20/2017 cm 30 32 1,550 7.97 39.0 (-) (-) 7.87 NS (-) (-) 7.22 84.3 8.47 Clay/Silt
OR-T2-C2-D-17_SED_032-034CM FS 10/20/2017 cm 32 34 2,090 10.3 33.2 (-) (-) 7.89 NS (-) (-) 8.28 82.4 9.3 Clay/Silt
OR-T2-C2-D-17_SED_034-036CM FS 10/20/2017 cm 34 36 2,730 12.2 32.4 (-) (-) 9.89 NS (-) (-) 4.3 81.1 14.6 Clay/Silt
OR-T2-C2-D-17_SED_036-038CM FS 10/20/2017 cm 36 38 3,230 17.0 25.6 (-) (-) 10.6 NS (-) (-) 3.61 83.0 13.4 Clay/Silt
OR-T2-C2-D-17_SED_038-040CM FS 10/20/2017 cm 38 40 3,410 0.422 24.3 (-) (-) 11.5 NS (-) (-) 6.83 81.0 12.2 Clay/Silt
OR-T2-C2-D-17_SED_040-045CM FS 10/20/2017 cm 40 45 3,250 6.09 21.1 (-) (-) 12.4 NS (-) (-) 5.23 83.9 10.9 Clay/Silt Wood Chips

OR-T2-C2-D-17_SED_045-050CM FS 10/20/2017 cm 45 50 1,830 4.16 7.84 (-) (-) 15 NS (-) (-) 9.91 82.2 7.94 Wood Chips Clay/Silt

OR-T2-C2-D-17_SED_050-055CM FS 10/20/2017 cm 50 55 1,020 0.651 9.09 (-) (-) 14.3 NS (-) (-) 13.4 79.2 7.44 Clay/Silt
OR-T2-C2-D-17_SED_055-060CM FS 10/20/2017 cm 55 60 333 0.657 8.42 (-) (-) 10.3 NS (-) (-) 4.26 81.1 14.7 Clay/Silt
OR-T2-C2-D-17_SED_060-065CM FS 10/20/2017 cm 60 65 570 0 5.60 (-) (-) 10.7 NS (-) (-) 8.83 80.9 10.3 Clay/Silt
OR-T2-C2-D-17_SED_065-070CM FS 10/20/2017 cm 65 70 241 0 7.99 (-) (-) 9.08 NS (-) (-) 10.1 80.5 9.37 Clay/Silt
OR-T2-C2-D-17_SED_070-075CM FS 10/20/2017 cm 70 75 205 0 9.01 (-) (-) 9.53 NS (-) (-) 8.38 81.5 10.1 Clay/Silt
OR-T2-C2-D-17_SED_075-080CM FS 10/20/2017 cm 75 80 198 0 8.71 (-) (-) 7.2 NS (-) (-) 8.51 80.8 10.7 Clay/Silt
OR-T2-C2-D-17_SED_080-085CM FS 10/20/2017 cm 80 85 87.9 0 6.40 (-) (-) 3.13 NS (-) (-) 9.77 82.5 7.71 Clay/Silt
OR-T2-C2-D-17_SED_085-090CM FS 10/20/2017 cm 85 90 21 2.11 9.72 (-) (-) 1.82 NS (-) (-) 9.44 82.2 8.39 Clay/Silt

OR-T2-C2-E-17_SED_00-01 FS 10/20/2017 ft 0 0.1 767 (-) (-) (-) 7.38 (-) 19.8 33.3 J 31.5 NS NS NS Clay/Silt
OR-T2-C2-E-17_SED_01-03 FS 10/20/2017 ft 0.1 0.3 840 (-) (-) (-) 7.05 (-) 17.0 38.6 J 38 NS NS NS Clay/Silt
OR-T2-C2-E-17_SED_03-05 FS 10/20/2017 ft 0.3 0.5 996 (-) (-) (-) 7.04 (-) 18.2 38.8 J 38.6 NS NS NS Clay/Silt
OR-T2-C2-E-17_SED_05-07 FS 10/20/2017 ft 0.5 0.7 996 (-) (-) (-) 6.39 (-) 15.6 48.4 J 41.2 NS NS NS Clay/Silt
OR-T2-C2-E-17_SED_07-10 FS 10/20/2017 ft 0.7 1 956 (-) (-) (-) 6.56 (-) 16.1 46.9 J 44.3 NS NS NS Clay/Silt

OR-T2-C3-B-17_SED_000-001CM FS 10/3/2017 cm 0 1 1,820 (-) (-) (-) 24.7 J (-) NS 18.4 J 12.3 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_001-002CM FS 10/3/2017 cm 1 2 650 (-) (-) (-) 3.66 J (-) NS 52.5 J 52.9 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_002-003CM FS 10/3/2017 cm 2 3 788 (-) (-) (-) 7.07 J (-) NS 40 J 38.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_003-004CM FS 10/3/2017 cm 3 4 739 (-) (-) (-) 4.68 J (-) NS 41.8 J 31.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_004-005CM FS 10/3/2017 cm 4 5 1,060 (-) (-) (-) 3.2 J (-) NS 17.1 J 34.3 NS NS NS Clay/Silt Wood Chips/Sand

OR-T2-C3-B-17_SED_005-006CM FS 10/3/2017 cm 5 6 631 (-) (-) (-) 5.53 J (-) NS 49.9 J 11.8 NS NS NS Clay/Silt Wood Chips/Sand

OR-T2-C3-B-17_SED_006-007CM FS 10/3/2017 cm 6 7 598 (-) (-) (-) 3.90 J (-) NS 51.2 J 66.7 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_007-008CM FS 10/3/2017 cm 7 8 353 (-) (-) (-) 2.68 J (-) NS 53 J 66.1 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_008-009CM FS 10/3/2017 cm 8 9 187 (-) (-) (-) 3.34 J (-) NS 52.4 J 40.3 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_009-010CM FS 10/3/2017 cm 9 10 106 (-) (-) (-) 3.06 J (-) NS 51.7 J 39.6 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_010-011CM FS 10/3/2017 cm 10 11 57.2 (-) (-) (-) 3.31 J (-) NS 55.1 J 56 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_011-012CM FS 10/3/2017 cm 11 12 63.5 (-) (-) (-) 3.34 J (-) NS 55.7 J 20.3 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_012-013CM FS 10/3/2017 cm 12 13 72.1 (-) (-) (-) 3.30 J (-) NS 51.4 J 42.4 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_013-014CM FS 10/3/2017 cm 13 14 41.2 (-) (-) (-) 2.28 J (-) NS 58.7 J 39.7 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_014-015CM FS 10/3/2017 cm 14 15 30.7 (-) (-) (-) 2.16 J (-) NS 61.3 J 63.5 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_015-016CM FS 10/3/2017 cm 15 16 29 (-) (-) (-) 2.09 J (-) NS 62.6 J 44.7 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_016-017CM FS 10/3/2017 cm 16 17 28.1 (-) (-) (-) 2.03 J (-) NS 63.4 J 50 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_017-018CM FS 10/3/2017 cm 17 18 22 (-) (-) (-) 1.72 J (-) NS 63.8 J 45 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_018-019CM FS 10/3/2017 cm 18 19 22.8 (-) (-) (-) 1.73 J (-) NS 64.5 J 19 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_019-020CM FS 10/3/2017 cm 19 20 27.8 (-) (-) (-) 1.61 J (-) NS 63.8 J 61.9 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_020-022CM FS 10/3/2017 cm 20 22 26.1 (-) (-) (-) 1.85 J (-) NS 63.6 J 52.1 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_022-024CM FS 10/3/2017 cm 22 24 151 (-) (-) (-) 1.95 J (-) NS 7.1 J 61.9 NS NS NS Clay/Silt Shells

OR-T2-C3-B-17_SED_024-026CM FS 10/3/2017 cm 24 26 21.9 (-) (-) (-) 1.92 J (-) NS 64.6 J 43.3 NS NS NS Clay/Silt Shells

OR-T2-C3-B-17_SED_026-028CM FS 10/3/2017 cm 26 28 23.5 (-) (-) (-) 2.13 J (-) NS 65.8 J 64.9 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_028-030CM FS 10/3/2017 cm 28 30 24 (-) (-) (-) 1.92 J (-) NS 65.5 J 65 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_030-032CM FS 10/3/2017 cm 30 32 20.1 (-) (-) (-) 2.16 J (-) NS 67 J 65.3 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_032-034CM FS 10/3/2017 cm 32 34 21.5 (-) (-) (-) 1.88 J (-) NS 65.3 J 50 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_034-036CM FS 10/3/2017 cm 34 36 18.8 (-) (-) (-) 1.88 J (-) NS 65.8 J 50 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_036-038CM FS 10/3/2017 cm 36 38 16.7 (-) (-) (-) 1.65 J (-) NS 70.6 J 67.9 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_038-040CM FS 10/3/2017 cm 38 40 18.5 (-) (-) (-) 1.85 J (-) NS 66.8 J 66.2 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_040-045CM FS 10/3/2017 cm 40 45 17.8 (-) (-) (-) 1.74 J (-) NS 66.5 J 67 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_045-050CM FS 10/3/2017 cm 45 50 18.8 (-) (-) (-) 1.9 J (-) NS 66.4 J 62.9 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_050-055CM FS 10/3/2017 cm 50 55 18.8 (-) (-) (-) 1.97 J (-) NS 67 J 70.3 NS NS NS Clay/Silt Shells

OR-T2-C3-B-17_SED_055-060CM FS 10/3/2017 cm 55 60 16.4 (-) (-) (-) 1.64 J (-) NS 66.6 J 44.4 NS NS NS Clay/Silt
OR-T2-C3-B-17_SED_060-065CM FS 10/3/2017 cm 60 65 21.8 (-) (-) (-) 2.29 J (-) NS 65.2 J 59.3 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-B-17_SED_065-070CM FS 10/3/2017 cm 65 70 24 (-) (-) (-) 2.31 J (-) NS 63.7 J 65.5 NS NS NS Clay/Silt

Intertidal Sediment

Intertidal Sediment

Subtidal Sediment

Consolidated

Unconsolidated

Consolidated OR-T2-C3-B

OR-T2-C2-E

OR-T2-C2-D

Orland River 
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T2-C3-C-17_SED_00-01 FS 10/20/2017 ft 0 0.1 792 (-) (-) (-) 9.07 (-) 19.3 42.3 J 29.7 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-C-17_SED_01-03 FS 10/20/2017 ft 0.1 0.3 245 (-) (-) (-) 3.58 (-) 10.2 47.9 J 49 NS NS NS Clay/Silt Wood Chips

OR-T2-C3-C-17_SED_03-05 FS 10/20/2017 ft 0.3 0.5 79.8 (-) (-) (-) 4.28 (-) 10.5 50.6 J 49.6 NS NS NS Clay/Silt
OR-T2-C3-C-17_SED_05-07 FS 10/20/2017 ft 0.5 0.7 80.2 (-) (-) (-) 4.12 (-) 11.2 48.5 J 48.7 NS NS NS Clay/Silt Shells

OR-T2-C3-C-17_SED_07-10 FS 10/20/2017 ft 0.7 1 82.9 (-) (-) (-) 4.5 (-) 10.8 47.4 J 45.7 NS NS NS Clay/Silt
OR-T2-C3-C-17_SED_07-10_DUP FD 10/20/2017 ft 0.7 1 80 (-) (-) (-) (-) (-) NS 42.8 J (-) NS NS NS Not Recorded
OR-T2-C4-A-17_SED_000-001CM FS 10/3/2017 cm 0 1 771 (-) (-) (-) 6.39 (-) NS 47.2 J 18.6 J NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_001-002CM FS 10/3/2017 cm 1 2 820 (-) (-) (-) 4.92 (-) NS 48 J 46.8 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_002-003CM FS 10/3/2017 cm 2 3 805 (-) (-) (-) 5.50 (-) 14.2 47.4 J 43.8 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_003-004CM FS 10/3/2017 cm 3 4 731 (-) (-) (-) 4.91 (-) NS 49.1 J 51.8 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_004-005CM FS 10/3/2017 cm 4 5 763 (-) (-) (-) 4.70 (-) NS 49.1 J 46.4 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_005-006CM FS 10/3/2017 cm 5 6 834 (-) (-) (-) 6.85 (-) NS 46.7 J 22.8 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_006-007CM FS 10/3/2017 cm 6 7 965 (-) (-) (-) 6.24 (-) NS 44.7 J 42.6 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_007-008CM FS 10/3/2017 cm 7 8 1,060 (-) (-) (-) 7.31 (-) NS 42.4 J 40.7 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_008-009CM FS 10/3/2017 cm 8 9 1,190 (-) (-) (-) 7.04 (-) NS 42.6 J 15 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_009-010CM FS 10/3/2017 cm 9 10 1,260 (-) (-) (-) 7.51 (-) NS 40.9 J 38.6 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_010-011CM FS 10/3/2017 cm 10 11 1,230 (-) (-) (-) 6.05 (-) NS 42.3 J 43.9 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_011-012CM FS 10/3/2017 cm 11 12 1,150 (-) (-) (-) 6.08 (-) NS 44.9 J 42.4 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_012-013CM FS 10/3/2017 cm 12 13 1,260 (-) (-) (-) 6.85 (-) NS 42 J 41.1 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_013-014CM FS 10/3/2017 cm 13 14 1,240 (-) (-) (-) 5.49 (-) NS 43.8 J 37.5 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_014-015CM FS 10/3/2017 cm 14 15 1,230 (-) (-) (-) 4.90 (-) NS 45.2 J 45.6 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_015-016CM FS 10/3/2017 cm 15 16 1,140 (-) (-) (-) 5.53 (-) 12.8 45.5 J 37.1 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_016-017CM FS 10/3/2017 cm 16 17 1,140 (-) (-) (-) 5.91 (-) NS 46.8 J 43.4 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_017-018CM FS 10/3/2017 cm 17 18 1,180 (-) (-) (-) 5.03 (-) NS 46 J 44.2 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_018-019CM FS 10/3/2017 cm 18 19 1,440 (-) (-) (-) 6.19 (-) NS 41.1 J 40.4 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_019-020CM FS 10/3/2017 cm 19 20 1,370 (-) (-) (-) 7.65 (-) NS 42 J 42.4 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_020-022CM FS 10/3/2017 cm 20 22 1,450 (-) (-) (-) 8.19 (-) NS 40.7 J 40.6 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_022-024CM FS 10/3/2017 cm 22 24 1,710 (-) (-) (-) 6.32 (-) NS 40 J 40.6 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_024-026CM FS 10/3/2017 cm 24 26 2,900 (-) (-) (-) 9.58 (-) NS 39 J 41.5 NS NS NS Clay/Silt Sand

OR-T2-C4-A-17_SED_026-028CM FS 10/3/2017 cm 26 28 3,400 (-) (-) (-) 9.33 (-) NS 35.3 J 37.2 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_028-030CM FS 10/3/2017 cm 28 30 3,680 (-) (-) (-) 9.34 (-) NS 37.3 J 37.8 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_030-032CM FS 10/3/2017 cm 30 32 2,830 (-) (-) (-) 6.23 (-) 20.9 39 J 40.6 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_032-034CM FS 10/3/2017 cm 32 34 2,210 (-) (-) (-) 6.18 (-) NS 42.4 J 41 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_034-036CM FS 10/3/2017 cm 34 36 2,180 (-) (-) (-) 9.64 (-) NS 40.7 J 40 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_036-038CM FS 10/3/2017 cm 36 38 2,460 (-) (-) (-) 9.11 (-) NS 40.2 J 36.8 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_038-040CM FS 10/3/2017 cm 38 40 1,620 (-) (-) (-) 8.02 (-) NS 43.4 J 31.2 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_040-045CM FS 10/3/2017 cm 40 45 1,230 (-) (-) (-) 6.74 (-) NS 42.8 J 42.9 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_045-050CM FS 10/3/2017 cm 45 50 867 (-) (-) (-) 6.18 (-) NS 41.5 J 39.2 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_050-055CM FS 10/3/2017 cm 50 55 489 (-) (-) (-) 10.4 (-) NS 33.1 J 23 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_055-060CM FS 10/3/2017 cm 55 60 354 (-) (-) (-) 8.02 (-) 15.3 39.8 J 34.9 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_060-065CM FS 10/3/2017 cm 60 65 291 (-) (-) (-) 10.9 (-) NS 37.8 J 11.6 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_065-070CM FS 10/3/2017 cm 65 70 309 (-) (-) (-) 7.85 (-) NS 31.5 J 18.2 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_070-075CM FS 10/3/2017 cm 70 75 298 (-) (-) (-) 16.8 (-) NS 34.2 J 57.4 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_075-080CM FS 10/3/2017 cm 75 80 273 (-) (-) (-) 9.03 (-) NS 35.5 J 27.3 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_080-085CM FS 10/3/2017 cm 80 85 274 (-) (-) (-) 7.61 (-) NS 37.4 J 8.2 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-A-17_SED_085-090CM FS 10/3/2017 cm 85 90 241 (-) (-) (-) 9.42 (-) NS 43 J 7.79 NS NS NS Clay/Silt Sand/Wood Chips

OR-T2-C4-C-17_SED_00-01 FS 10/23/2017 ft 0 0 1,730 (-) (-) (-) 9.83 (-) 13.7 18 J 25.4 NS NS NS Clay/Silt Wood Chips

OR-T2-C4-C-17_SED_01-03 FS 10/23/2017 ft 0.1 0.3 830 (-) (-) (-) 6.02 (-) 15.6 40.7 J 39.9 NS NS NS Clay/Silt
OR-T2-C4-C-17_SED_03-05 FS 10/23/2017 ft 0.3 0.5 962 (-) (-) (-) 8.72 (-) 17.5 40.5 J 38.6 NS NS NS Clay/Silt
OR-T2-C4-C-17_SED_05-07 FS 10/23/2017 ft 0.5 1 1,220 (-) (-) (-) 6.17 (-) 16.6 44.9 J 41.2 NS NS NS Clay/Silt Wood Chips

OR-T2-C4-C-17_SED_07-10 FS 10/23/2017 ft 0.7 1 1,150 (-) (-) (-) 6.05 (-) 17.6 35.9 J 37.3 NS NS NS Clay/Silt

Subtidal Sediment

Intertidal Sediment

Intertidal Sediment

Consolidated

Consolidated

Unconsolidated

OR-T2-C3-C

OR-T2-C4-C

OR-T2-C4-A
Orland River
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T2-C5-B-17_SED_000-001CM FS 10/31/2017 cm 0 1 715 8.22 114 (-) (-) 12.7 NS 45.6 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_001-002CM FS 10/31/2017 cm 1 2 740 9.74 101 (-) (-) 12.5 NS 44 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_002-003CM FS 10/31/2017 cm 2 3 678 8.58 139 (-) (-) 12.5 NS 45 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_003-004CM FS 10/31/2017 cm 3 4 786 10.0 116 (-) (-) 12.2 NS 45.7 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_004-005CM FS 10/31/2017 cm 4 5 683 6.47 108 (-) (-) 12.4 NS 45.5 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_005-006CM FS 10/31/2017 cm 5 6 681 9.77 130 (-) (-) 11.6 NS 45.6 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_006-007CM FS 10/31/2017 cm 6 7 659 12.8 135 (-) (-) 11.7 NS 44.9 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_007-008CM FS 10/31/2017 cm 7 8 2,000 9.47 95 (-) (-) 13.4 NS 14.4 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_008-009CM FS 10/31/2017 cm 8 9 813 12.3 126 (-) (-) 12.3 NS 39.6 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_009-010CM FS 10/31/2017 cm 9 10 808 10.0 114 (-) (-) 14.1 NS 42.4 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_010-011CM FS 10/31/2017 cm 10 11 863 7.52 118 (-) (-) 12.8 NS 42 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_011-012CM FS 10/31/2017 cm 11 12 822 7.64 111 (-) (-) 13.1 NS 43.3 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_012-013CM FS 10/31/2017 cm 12 13 917 8.64 146 (-) (-) 14.6 NS 39.9 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_013-014CM FS 10/31/2017 cm 13 14 942 7.13 112 (-) (-) 18.5 NS 40.4 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_014-015CM FS 10/31/2017 cm 14 15 891 8.77 119 (-) (-) 13.6 NS 41.5 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_015-016CM FS 10/31/2017 cm 15 16 806 10.6 106 (-) (-) 12.7 NS 44.8 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_016-017CM FS 10/31/2017 cm 16 17 981 10.2 97.5 (-) (-) 12.5 NS 37.8 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_017-018CM FS 10/31/2017 cm 17 18 938 8.23 107 (-) (-) 12.4 NS 43.6 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_018-019CM FS 10/31/2017 cm 18 19 945 8.66 127 (-) (-) 12.9 NS 43.8 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_019-020CM FS 10/31/2017 cm 19 20 985 9.65 102 (-) (-) 12.5 NS 44.7 J (-) NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_020-022CM FS 10/31/2017 cm 20 22 822 8.99 110 (-) 5.46 11.9 NS 45.5 J 43.8 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_022-024CM FS 10/31/2017 cm 22 24 885 6.64 97.1 (-) 5.83 12.5 NS 44.9 J 42.2 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_024-026CM FS 10/31/2017 cm 24 26 1,060 8.99 60.6 (-) 5.45 13.4 NS 44.9 J 38.9 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_026-028CM FS 10/31/2017 cm 26 28 1,150 9.31 76.7 (-) 6.7 14.9 NS 42.4 J 40 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_028-030CM FS 10/31/2017 cm 28 30 1,180 8.64 85.5 (-) 7.68 17.1 NS 40.4 J 38.3 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_030-032CM FS 10/31/2017 cm 30 32 1,190 12.0 62.5 (-) 6.71 16.7 NS 43.4 J 41.1 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_032-034CM FS 10/31/2017 cm 32 34 1,480 13.0 69.6 (-) 6.8 17.1 NS 43.8 J 40.7 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_034-036CM FS 10/31/2017 cm 34 36 1,770 10.2 61.1 (-) 7.38 14.8 NS 45.1 J 43.9 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_036-038CM FS 10/31/2017 cm 36 38 2,200 14.1 62.7 (-) 7.47 15.2 NS 43 J 40 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_038-040CM FS 10/31/2017 cm 38 40 2,620 10.4 40.1 (-) 8.74 19.0 NS 41.9 J 38.7 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_040-045CM FS 10/31/2017 cm 40 45 5,260 12.8 36.4 (-) 8.96 22.4 NS 15.7 J 36.2 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_045-050CM FS 10/31/2017 cm 45 50 2,340 7.24 40.3 (-) 9.42 20.4 NS 40.2 J 37.4 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_050-055CM FS 10/31/2017 cm 50 55 1,640 3.16 25.2 (-) 8.38 19.9 NS 41.7 J 38.9 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_055-060CM FS 10/31/2017 cm 55 60 412 0 U 24.7 (-) 9.11 19.1 NS 42.1 J 40.6 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_060-065CM FS 10/31/2017 cm 60 65 285 0 U 26.2 (-) 8.34 21.8 NS 40.3 J 36.8 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_065-070CM FS 10/31/2017 cm 65 70 259 0 U 21.0 (-) 6.70 12.2 NS 45.2 J 43.9 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_070-075CM FS 10/31/2017 cm 70 75 238 0 U 28.0 (-) 8.07 23.7 NS 39.1 J 37.4 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_075-080CM FS 10/31/2017 cm 75 80 251 0 U 22.2 (-) 10.4 24.7 NS 38.7 J 36.4 NS NS NS Clay/Silt
OR-T2-C5-B-17_SED_080-085CM FS 10/31/2017 cm 80 85 234 0 U 26.5 (-) 8.14 18.8 NS 37.9 J 38.6 NS NS NS Clay/Silt Wood Chips

OR-T2-C5-B-17_SED_085-090CM FS 10/31/2017 cm 85 90 251 0 U 18.1 (-) 7.33 27.0 NS 35.7 J 34.4 NS NS NS Clay/Silt Wood Chips

OR-T2-C5-E-17_SED_00-01 FS 10/24/2017 ft 0 0.1 725 (-) (-) (-) 6.29 (-) 15.4 37.6 J 39.5 NS NS NS Clay/Silt
OR-T2-C5-E-17_SED_01-03 FS 10/24/2017 ft 0.1 0.3 826 (-) (-) (-) 6.07 (-) 15.5 36.2 J 39.6 NS NS NS Clay/Silt
OR-T2-C5-E-17_SED_03-05 FS 10/24/2017 ft 0.3 0.5 902 (-) (-) (-) 6.19 (-) 15.5 44.5 J 41.1 NS NS NS Clay/Silt
OR-T2-C5-E-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 801 (-) (-) (-) 6.47 (-) 14.5 44.8 J 43.7 NS NS NS Clay/Silt
OR-T2-C5-E-17_SED_07-10 FS 10/24/2017 ft 0.7 1 1,100 (-) (-) (-) 5.91 (-) 15.1 44.7 J 42.4 NS NS NS Clay/Silt

OR-T3-C1-B-17_SED_000-001CM FS 10/31/2017 cm 0 1 621 (-) (-) (-) 5.58 (-) NS 46.5 J 44.2 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_001-002CM FS 10/31/2017 cm 1 2 584 (-) (-) (-) 5.16 (-) NS 48 J 45.7 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_002-003CM FS 10/31/2017 cm 2 3 654 (-) (-) (-) 4.71 (-) 13.8 48.6 J 49 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_003-004CM FS 10/31/2017 cm 3 4 684 (-) (-) (-) 5.88 (-) NS 48.5 J 48.5 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_004-005CM FS 10/31/2017 cm 4 5 1,060 (-) (-) (-) 6.24 (-) NS 46 J 47.9 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_005-006CM FS 10/31/2017 cm 5 6 1,020 (-) (-) (-) 7.61 (-) NS 41.7 J 41.1 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_006-007CM FS 10/31/2017 cm 6 7 1,100 (-) (-) (-) 8.54 (-) NS 39.7 J 42.4 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_007-008CM FS 10/31/2017 cm 7 8 1,220 (-) (-) (-) 8.47 (-) NS 39.1 J 38.2 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_008-009CM FS 10/31/2017 cm 8 9 799 (-) (-) (-) 9.35 (-) NS 39.2 J 37.5 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_009-010CM FS 10/31/2017 cm 9 10 731 (-) (-) (-) 11.0 (-) NS 35.7 J 34 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_010-011CM FS 10/31/2017 cm 10 11 630 (-) (-) (-) 10.9 (-) 21.6 35.6 J 35.8 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_011-012CM FS 10/31/2017 cm 11 12 578 (-) (-) (-) 10.9 (-) NS 34.2 J 35.7 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_012-013CM FS 10/31/2017 cm 12 13 442 (-) (-) (-) 11.0 (-) NS 35.2 J 33.6 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_013-014CM FS 10/31/2017 cm 13 14 364 (-) (-) (-) 10.7 (-) NS 34.2 J 33.8 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_014-015CM FS 10/31/2017 cm 14 15 297 (-) (-) (-) 10.1 (-) NS 37 J 37.9 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_015-016CM FS 10/31/2017 cm 15 16 281 (-) (-) (-) 10.2 (-) NS 37.7 J 37.5 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_016-017CM FS 10/31/2017 cm 16 17 297 (-) (-) (-) 10.7 (-) NS 38.2 J 39.3 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_017-018CM FS 10/31/2017 cm 17 18 314 (-) (-) (-) 10.3 (-) NS 39.3 J 39.1 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_018-019CM FS 10/31/2017 cm 18 19 314 (-) (-) (-) 10.9 (-) NS 38.2 J 36.5 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_019-020CM FS 10/31/2017 cm 19 20 306 (-) (-) (-) 9.97 (-) NS 39.4 J 38.1 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_020-022CM FS 10/31/2017 cm 20 22 325 (-) (-) (-) 9.46 (-) 21.4 40.9 J 41.7 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_022-024CM FS 10/31/2017 cm 22 24 285 (-) (-) (-) 8.56 (-) NS 41.7 J 68.7 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_024-026CM FS 10/31/2017 cm 24 26 310 (-) (-) (-) 8.80 (-) NS 41.7 J 41.8 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_026-028CM FS 10/31/2017 cm 26 28 285 (-) (-) (-) 8.74 (-) NS 41.8 J 40.7 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_028-030CM FS 10/31/2017 cm 28 30 289 (-) (-) (-) 8.33 (-) NS 42 J 41 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_030-032CM FS 10/31/2017 cm 30 32 277 (-) (-) (-) 8.56 (-) NS 41.8 J 40.3 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_032-034CM FS 10/31/2017 cm 32 34 292 (-) (-) (-) 8.25 (-) NS 42.2 J 42.9 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_034-036CM FS 10/31/2017 cm 34 36 335 (-) (-) (-) 8.43 (-) NS 40.6 J 40.7 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_036-038CM FS 10/31/2017 cm 36 38 326 (-) (-) (-) 8.36 (-) NS 44.3 J 42.5 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_038-040CM FS 10/31/2017 cm 38 40 308 (-) (-) (-) 8.14 (-) NS 44 J 43.2 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_040-045CM FS 10/31/2017 cm 40 45 291 (-) (-) (-) 8.17 (-) NS 44.1 J 42 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_045-050CM FS 10/31/2017 cm 45 50 259 (-) (-) (-) 7.34 (-) 18.8 45.1 J 42.4 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_050-055CM FS 10/31/2017 cm 50 55 238 (-) (-) (-) 6.89 (-) NS 47 J 46.5 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_055-060CM FS 10/31/2017 cm 55 60 262 (-) (-) (-) 6.92 (-) NS 47.8 J 46.6 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_060-065CM FS 10/31/2017 cm 60 65 182 (-) (-) (-) 6.59 (-) NS 48.8 J 47.2 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_065-070CM FS 10/31/2017 cm 65 70 160 (-) (-) (-) 5.64 (-) NS 49.8 J 27.9 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_070-075CM FS 10/31/2017 cm 70 75 118 (-) (-) (-) 5.13 (-) NS 53.7 J 51.8 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_075-080CM FS 10/31/2017 cm 75 80 96.7 (-) (-) (-) 4.82 (-) NS 54.6 J 53.2 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_080-085CM FS 10/31/2017 cm 80 85 77.3 (-) (-) (-) 4.91 (-) NS 54.2 J 53.4 NS NS NS Clay/Silt
OR-T3-C1-B-17_SED_085-090CM FS 10/31/2017 cm 85 90 80 (-) (-) (-) 4.11 (-) NS 54.5 J 53.5 NS NS NS Clay/Silt

Intertidal Sediment

Marsh Platform Sediment

Intertidal Sediment Consolidated

Unconsolidated

Marsh Soil OR-T3-C1-B

OR-T2-C5-E

OR-T2-C5-B

Orland River
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T3-C1-F-17_SED_00-01 FS 10/24/2017 ft 0 0.1 567 (-) (-) (-) 5.96 (-) 15.7 35.5 J 33.8 NS NS NS Clay/Silt
OR-T3-C1-F-17_SED_01-03 FS 10/24/2017 ft 0.1 0.3 564 (-) (-) (-) 6.75 (-) 16.8 35.2 J 37.9 NS NS NS Clay/Silt
OR-T3-C1-F-17_SED_03-05 FS 10/24/2017 ft 0.3 0.5 858 (-) (-) (-) 7.51 (-) 17.8 35.7 J 34.2 NS NS NS Clay/Silt
OR-T3-C1-F-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 931 (-) (-) (-) 8.02 (-) 18.1 36.4 J 35.3 NS NS NS Clay/Silt
OR-T3-C1-F-17_SED_07-10 FS 10/24/2017 ft 0.7 1 1,180 (-) (-) (-) 7.39 (-) 17.3 38.1 J 38.6 NS NS NS Clay/Silt
OR-T3-C1-F-17_SED_10-15 FS 10/24/2017 ft 1 2 1,010 (-) (-) (-) 10.1 (-) 21.5 26.8 J 28.4 NS NS NS Clay/Silt
OR-T3-C1-F-17_SED_15-20 FS 10/24/2017 ft 1.5 2 318 (-) (-) (-) 10.3 (-) 21.7 30.4 J 30.5 NS NS NS Clay/Silt

OR-T3-C1-F-17_SED_15-20_DUP FD 10/24/2017 ft 1.5 2 289 (-) (-) (-) (-) (-) NS 31.4 J (-) NS NS NS Clay/Silt
OR-T3-C2-C-17_SED_000-001CM FS 9/12/2017 cm 0 1 1,480 11.507 (-) 56.13 9.93 (-) NS 36 J (-) 5.78 85.4 8.78 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_001-002CM FS 9/12/2017 cm 1 2 1,700 9.842 (-) 56.91 9.88 (-) NS 35 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_002-003CM FS 9/12/2017 cm 2 3 1,370 8.584 (-) 61.38 Q (-) (-) NS 36.5 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_003-004CM FS 9/12/2017 cm 3 4 1,520 14.948 (-) 64.27 Q 8.38 (-) NS 37 J (-) 4.58 82.0 13.4 Clay/Silt
OR-T3-C2-C-17_SED_004-005CM FS 9/12/2017 cm 4 5 1,760 14.023 (-) 41.74 8.10 (-) NS 38 J (-) NS NS NS Clay/Silt
OR-T3-C2-C-17_SED_005-006CM FS 9/12/2017 cm 5 6 1,800 11.581 (-) 44.66 7.69 (-) NS 37.3 J 36.8 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_006-007CM FS 9/12/2017 cm 6 7 1,840 9.25 (-) 34.299 Q 8.72 (-) NS 37.5 J 38.7 1.3 90.0 8.74 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_007-008CM FS 9/12/2017 cm 7 8 1,900 11.248 (-) 34.706 7.86 (-) NS 37.4 J 34.4 NS NS NS Clay/Silt
OR-T3-C2-C-17_SED_008-009CM FS 9/12/2017 cm 8 9 1,440 4.847 (-) 37.52 7.71 (-) NS 40.7 J 40.8 4 87.5 8.48 Clay/Silt
OR-T3-C2-C-17_SED_009-010CM FS 9/12/2017 cm 9 10 1,660 2.405 U (-) 33.707 8.66 (-) NS 37.3 J 37.2 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_010-011CM FS 9/12/2017 cm 10 11 1,250 4.07 (-) 32.227 8.62 (-) NS 38.8 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_011-012CM FS 9/12/2017 cm 11 12 1,080 2.96 (-) 31.228 9.41 (-) NS 37.1 J 37.8 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_012-013CM FS 9/12/2017 cm 12 13 769 7.992 (-) 28.046 8.66 (-) NS 33.2 J 34.5 5.1 83.9 11.0 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_013-014CM FS 9/12/2017 cm 13 14 585 3.848 (-) 33.596 (-) (-) NS 32.2 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_014-015CM FS 9/12/2017 cm 14 15 1,410 2.294 U (-) 31.413 9.06 (-) NS 37.6 J 36.9 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_015-016CM FS 9/12/2017 cm 15 16 463 2.183 U (-) 31.45 9.70 (-) NS 35.9 J 35.2 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_016-017CM FS 9/12/2017 cm 16 17 493 2.405 U (-) 31.08 10.5 (-) NS 35.9 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_017-018CM FS 9/12/2017 cm 17 18 561 1.924 U (-) 30.562 11.8 (-) NS 31.5 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_018-019CM FS 9/12/2017 cm 18 19 585 3.959 (-) 42.51 13.6 (-) NS 30.4 J (-) NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_019-020CM FS 9/12/2017 cm 19 20 509 3.848 (-) 31.561 8.95 (-) NS 36 J 36 3.76 90.2 6.08 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_020-022CM FS 9/12/2017 cm 20 22 326 1.813 U (-) 27.01 9.85 (-) NS 48 J 36.4 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_022-024CM FS 9/12/2017 cm 22 24 413 4.366 (-) 32.449 8.51 (-) NS 36.8 J 36.3 6.91 86.2 6.93 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_024-026CM FS 9/12/2017 cm 24 26 400 1.739 U (-) 26.64 9.17 (-) NS 37.8 J 35.6 4.99 82.8 12.2 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_026-028CM FS 9/12/2017 cm 26 28 388 3.293 (-) 27.01 10.0 (-) NS 36.6 J 35.6 27.5 63.6 8.89 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_028-030CM FS 9/12/2017 cm 28 30 366 2.479 (-) 24.79 10.7 (-) NS 39.6 J 37.8 6.9 83.9 9.22 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_030-032CM FS 9/12/2017 cm 30 32 533 3.367 (-) 26.936 8.84 (-) NS 30.4 J 40.9 3.51 88.8 7.68 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_032-034CM FS 9/12/2017 cm 32 34 405 1.924 U (-) 27.861 9.9 (-) NS 36.7 J 37.1 1.89 88.5 9.62 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_034-036CM FS 9/12/2017 cm 34 36 410 2.146 U (-) 23.236 9.02 (-) NS 37.5 J 38 4.33 85.0 10.7 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_036-038CM FS 9/12/2017 cm 36 38 354 1.554 U (-) 22.533 8.34 (-) NS 38.7 J 39.3 53.0 45.4 1.55 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_038-040CM FS 9/12/2017 cm 38 40 390 1.406 U (-) 22.459 9.04 (-) NS 40.5 J 39.5 7.2 84.0 8.77 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_040-045CM FS 9/12/2017 cm 40 45 488 0.703 U (-) 22.718 9.37 (-) NS 39.1 J 38.8 4.07 88.1 7.79 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_045-050CM FS 9/12/2017 cm 45 50 372 0.999 U (-) 22.866 10.9 (-) NS 35.7 J 35.5 3.7 88.8 7.48 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_050-055CM FS 9/12/2017 cm 50 55 290 428.9 (-) 22.052 9.00 (-) NS 37.8 J 36.7 2.89 86.4 10.7 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_055-060CM FS 9/12/2017 cm 55 60 315 1.258 U (-) 20.831 9.70 (-) NS 37 J 36.8 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_060-065CM FS 9/12/2017 cm 60 65 321 0.925 U (-) 69.75 9.58 (-) NS 38.5 J 36.8 4.62 85.7 9.64 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_065-070CM FS 9/12/2017 cm 65 70 417 2.775 U (-) 22.94 10.02 (-) NS 36.2 J 34.5 4.76 87.7 7.55 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_070-075CM FS 9/12/2017 cm 70 75 426 1.295 U (-) 21.904 10.2 (-) NS 37.8 J 37.8 3.8 85.0 11.2 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_075-080CM FS 9/12/2017 cm 75 80 247 0.222 U (-) 16.391 8.22 (-) NS 41.9 J 41.6 4.04 88.3 7.69 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_080-085CM FS 9/12/2017 cm 80 85 296 0.333 U (-) 13.727 9.09 (-) NS 40 J 41.1 5.16 88.3 6.51 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_085-090CM FS 9/12/2017 cm 85 90 387 0 U (-) 14.208 8.52 (-) NS 39.6 J 40.4 3.9 88.6 7.47 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_090-095CM FS 9/13/2017 cm 90 95 187 0.777 U (-) 13.616 6.89 (-) NS 45.4 J 42.7 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_095-100CM FS 9/13/2017 cm 95 100 160 0 U (-) 12.95 5.49 (-) NS 48.7 J 48.3 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_100-105CM FS 9/13/2017 cm 100 105 94.3 42.994 (-) 14.689 4.95 (-) NS 53.4 J 51.1 NS NS NS Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_105-110CM FS 9/13/2017 cm 105 110 79.2 0.851 U (-) 12.025 4.34 (-) NS 56.3 J 52 5.73 83.9 10.4 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_110-115CM FS 9/13/2017 cm 110 115 89.6 0.814 U (-) 12.284 3.84 (-) NS 56.7 J 55.4 7.73 83.7 8.59 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_115-120CM FS 9/13/2017 cm 115 120 60 0.185 U (-) 13.616 2.88 (-) NS 60.2 J 59.1 6.82 86.8 6.43 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_120-125CM FS 9/13/2017 cm 120 125 51.6 0.185 U (-) 11.026 2.56 (-) NS 61.7 J 61.5 6.31 86.4 7.33 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_125-130CM FS 9/13/2017 cm 125 130 33.2 -0.00045 U (-) 10.545 2.28 (-) NS 63 J 60.7 5.31 87.1 7.59 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_130-135CM FS 9/13/2017 cm 130 135 36.2 0.518 U (-) 11.211 2.76 (-) NS 61.7 J 61.4 7.38 85.3 7.32 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_135-140CM FS 9/13/2017 cm 135 140 34.9 0.074 U (-) 10.656 2.415 (-) NS 64.2 J 62.2 6.77 86.2 7.02 Clay/Silt  Wood Chips

OR-T3-C2-C-17_SED_140-145CM FS 9/13/2017 cm 140 145 26 0.555 U (-) 10.323 2.37 J (-) NS 61.5 J 60.6 10.7 81.0 8.28 Clay/Silt  Wood Chips

OR-T3-C2-F-17_SED_00-01 FS 10/23/2017 ft 0 0.1 964 (-) (-) (-) 6.12 (-) 15.6 35.4 J 29.1 NS NS NS Clay/Silt
OR-T3-C2-F-17_SED_01-03 FS 10/23/2017 ft 0.1 0 1,020 (-) (-) (-) 7.25 (-) 15.1 37.9 J 40.2 NS NS NS Clay/Silt
OR-T3-C2-F-17_SED_03-05 FS 10/23/2017 ft 0.3 1 1,200 (-) (-) (-) 7.36 (-) 16.0 36.9 J 39.8 NS NS NS Clay/Silt

OR-T3-C2-F-17_SED_03-05_DUP FD 10/23/2017 ft 0.3 1 1,270 (-) (-) (-) (-) (-) NS 38.6 J (-) NS NS NS Clay/Silt
OR-T3-C2-F-17_SED_05-07 FS 10/23/2017 ft 0.5 1 1,630 (-) (-) (-) 7.81 (-) 17.3 39.2 J 38.1 NS NS NS Clay/Silt

Marsh Platform Sediment

Intertidal Sediment

Intertidal Sediment

Marsh Soil

Consolidated

Unconsolidated OR-T3-C2-F

OR-T3-C2-C

OR-T3-C1-F

Orland River
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology
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(ng/g)

Cesium-137 Lead-210
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Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
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% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP
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Code
OR-T3-C3-B-17_SED_000-001CM FS 9/29/2017 cm 0 1 1,110 (-) (-) (-) 14.4 (-) NS 28.3 J 21.8 NS NS NS Clay/Silt Wood Chips
OR-T3-C3-B-17_SED_001-002CM FS 9/29/2017 cm 1 2 994 (-) (-) (-) 13.4 (-) NS 26.7 J 24.7 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_002-003CM FS 9/29/2017 cm 2 3 1,340 (-) (-) (-) 16.2 (-) 35.8 23.5 J 18.8 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_003-004CM FS 10/2/2017 cm 3 4 1,270 (-) (-) (-) 15.2 (-) NS 23.3 J 25 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_004-005CM FS 10/2/2017 cm 4 5 1,290 (-) (-) (-) 22.4 (-) NS 26.7 J 26.2 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_005-006CM FS 10/2/2017 cm 5 6 1,040 (-) (-) (-) 10.9 (-) NS 32 J 32 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_006-007CM FS 10/2/2017 cm 6 7 1,160 (-) (-) (-) 16.5 (-) NS 29.7 J 29.5 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_007-008CM FS 10/2/2017 cm 7 8 1,310 (-) (-) (-) 12.6 (-) NS 27.3 J 26.5 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_008-009CM FS 10/2/2017 cm 8 9 1,250 (-) (-) (-) 12.6 (-) NS 27.2 J 25.4 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_009-010CM FS 10/2/2017 cm 9 10 1,240 (-) (-) (-) 15.4 (-) NS 26.3 J 24.1 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_010-011CM FS 10/2/2017 cm 10 11 1,440 (-) (-) (-) 22.3 (-) NS 22.3 J 25.4 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_011-012CM FS 10/2/2017 cm 11 12 1,610 (-) (-) (-) 25.5 (-) NS 19.3 J 17.6 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_012-013CM FS 10/2/2017 cm 12 13 1,540 (-) (-) (-) 21.6 (-) NS 20.3 J 19.2 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_013-014CM FS 10/2/2017 cm 13 14 1,880 (-) (-) (-) 20.9 (-) NS 19.1 J 19.5 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_014-015CM FS 10/2/2017 cm 14 15 1,800 (-) (-) (-) 27.2 (-) NS 17.1 J 18.2 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_015-016CM FS 10/2/2017 cm 15 16 1,540 (-) (-) (-) 27.6 (-) NS 16.1 J 14.2 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_016-017CM FS 10/2/2017 cm 16 17 1,730 (-) (-) (-) 27.1 (-) NS 18.1 J 16.4 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_017-018CM FS 10/2/2017 cm 17 18 1,510 (-) (-) (-) 21.7 (-) NS 19.7 J 18.6 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_018-019CM FS 10/2/2017 cm 18 19 1,410 (-) (-) (-) 23.2 (-) NS 18.7 J 16.4 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_019-020CM FS 10/2/2017 cm 19 20 1,540 (-) (-) (-) 23.1 (-) NS 18.2 J 17 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_020-022CM FS 10/2/2017 cm 20 22 1,390 (-) (-) (-) 14 (-) NS 24.1 J 22 J NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_022-024CM FS 10/2/2017 cm 22 24 1,270 (-) (-) (-) 9.94 (-) NS 30.5 J 28.7 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_024-026CM FS 10/2/2017 cm 24 26 1,470 (-) (-) (-) 16.3 (-) NS 28.1 J 24.6 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_026-028CM FS 10/2/2017 cm 26 28 1,240 (-) (-) (-) 9.99 (-) NS 36 J 12.9 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_028-030CM FS 10/2/2017 cm 28 30 1,470 (-) (-) (-) 10.5 (-) NS 34.4 J 31.6 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_030-032CM FS 10/2/2017 cm 30 32 1,280 (-) (-) (-) 6.76 (-) 16.5 36 J 36.2 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_032-034CM FS 10/2/2017 cm 32 34 1,150 (-) (-) (-) 6.99 (-) NS 40.4 J 36.7 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_034-036CM FS 10/2/2017 cm 34 36 1,560 (-) (-) (-) 9.70 (-) NS 32.4 J 30.4 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_036-038CM FS 10/2/2017 cm 36 38 1,800 (-) (-) (-) 10.9 (-) NS 30.7 J 26.1 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_038-040CM FS 10/2/2017 cm 38 40 1,790 (-) (-) (-) 11.8 (-) NS 31.3 J 29.7 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_040-045CM FS 10/2/2017 cm 40 45 1,410 (-) (-) (-) 9.77 (-) NS 35.4 J 32.9 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_045-050CM FS 10/2/2017 cm 45 50 1,100 (-) (-) (-) 4.09 (-) NS 47 J 48 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_050-055CM FS 10/2/2017 cm 50 55 1,930 (-) (-) (-) 6.26 (-) NS 34.7 J 15.2 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_055-060CM FS 10/2/2017 cm 55 60 1,720 (-) (-) (-) 7.59 (-) 16.9 39.8 J 40 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_060-065CM FS 10/2/2017 cm 60 65 1,970 (-) (-) (-) 5.40 (-) NS 37.2 J 20.1 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_065-070CM FS 10/2/2017 cm 65 70 2,160 (-) (-) (-) 10.1 (-) NS 30.2 J 29.1 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_070-075CM FS 10/2/2017 cm 70 75 2,250 (-) (-) (-) 11.7 (-) NS 33 J 27.3 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_075-080CM FS 10/2/2017 cm 75 80 2,330 (-) (-) (-) 11.6 (-) NS 29.1 J 30.6 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_080-085CM FS 10/2/2017 cm 80 85 2,180 (-) (-) (-) 9.11 (-) NS 34 J 29.3 NS NS NS Clay/Silt Wood Chips

OR-T3-C3-B-17_SED_085-090CM FS 10/2/2017 cm 85 90 2,030 (-) (-) (-) 8.59 (-) NS 37.3 J 38.5 NS NS NS Clay/Silt Wood Chips

OR-T3-C4-A-17_SED_000-001CM FS 10/17/2017 cm 0 1 740 (-) (-) (-) 5.57 (-) NS 45.7 J 41.2 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_001-002CM FS 10/17/2017 cm 1 2 680 (-) (-) (-) 5.85 (-) NS 42 J 42.4 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_002-003CM FS 10/17/2017 cm 2 3 723 (-) (-) (-) 5.13 (-) NS 43 J 38.1 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_003-004CM FS 10/17/2017 cm 3 4 670 (-) (-) (-) 5.02 (-) NS 42.2 J 38.5 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_004-005CM FS 10/17/2017 cm 4 5 721 (-) (-) (-) 5.13 (-) NS 42.1 J 39 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_005-006CM FS 10/17/2017 cm 5 6 812 (-) (-) (-) 6.15 (-) NS 41.6 J 44.1 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_006-007CM FS 10/17/2017 cm 6 7 826 (-) (-) (-) 6.23 (-) NS 41.5 J 41.2 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_007-008CM FS 10/17/2017 cm 7 8 937 (-) (-) (-) 5.82 (-) NS 43.3 J 39.2 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_008-009CM FS 10/17/2017 cm 8 9 829 (-) (-) (-) 5.94 (-) NS 40.9 J 40.2 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_009-010CM FS 10/17/2017 cm 9 10 889 (-) (-) (-) 5.88 (-) NS 43.2 J 40.4 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_010-011CM FS 10/17/2017 cm 10 11 851 (-) (-) (-) 5.93 (-) NS 41.5 J 41.9 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_011-012CM FS 10/17/2017 cm 11 12 831 (-) (-) (-) 6.38 (-) NS 43.2 J 40.4 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_012-013CM FS 10/17/2017 cm 12 13 637 (-) (-) (-) 6.10 (-) NS 45.7 J 42.7 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_013-014CM FS 10/17/2017 cm 13 14 510 (-) (-) (-) 5.95 (-) NS 44.7 J 43.2 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_014-015CM FS 10/17/2017 cm 14 15 400 (-) (-) (-) 5.56 (-) NS 47.9 J 42.3 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_015-016CM FS 10/17/2017 cm 15 16 333 (-) (-) (-) 5.18 (-) NS 50.2 J 49.6 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_016-017CM FS 10/17/2017 cm 16 17 227 (-) (-) (-) 5.44 (-) NS 49.8 J 47.7 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_017-018CM FS 10/17/2017 cm 17 18 190 (-) (-) (-) 5.13 (-) NS 49.5 J 47.4 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_018-019CM FS 10/17/2017 cm 18 19 155 (-) (-) (-) 5.27 (-) NS 52.7 J 50.5 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_019-020CM FS 10/17/2017 cm 19 20 150 (-) (-) (-) 5.03 (-) NS 51 J 48.8 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_020-022CM FS 10/17/2017 cm 20 22 166 (-) (-) (-) 5.13 J (-) NS 50 J 49.1 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_022-024CM FS 10/17/2017 cm 22 24 124 (-) (-) (-) 4.57 (-) NS 52 J 52.1 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_024-026CM FS 10/17/2017 cm 24 26 116 (-) (-) (-) 4.34 (-) NS 54 J 53.9 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_026-028CM FS 10/17/2017 cm 26 28 106 (-) (-) (-) 4.96 (-) NS 52.9 J 51.6 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_028-030CM FS 10/17/2017 cm 28 30 103 (-) (-) (-) 4.42 (-) NS 54.1 J 52.4 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_030-032CM FS 10/17/2017 cm 30 32 89.4 (-) (-) (-) 4.48 (-) NS 54.2 J 53.6 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_032-034CM FS 10/17/2017 cm 32 34 106 (-) (-) (-) 4.94 (-) NS 50.8 J 50 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_034-036CM FS 10/17/2017 cm 34 36 79.5 (-) (-) (-) 4.18 (-) NS 56.3 J 55.2 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_036-038CM FS 10/17/2017 cm 36 38 53.2 (-) (-) (-) 3.12 (-) NS 61.5 J 60.2 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_038-040CM FS 10/17/2017 cm 38 40 40.4 (-) (-) (-) 2.72 (-) NS 62.4 J 62.6 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_040-045CM FS 10/17/2017 cm 40 45 28.1 (-) (-) (-) 2.54 (-) NS 64 J 64.5 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_045-050CM FS 10/17/2017 cm 45 50 24.1 (-) (-) (-) 2.26 (-) NS 66.7 J 66.7 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_050-055CM FS 10/17/2017 cm 50 55 18.1 (-) (-) (-) 2.04 (-) NS 67.5 J 64.6 NS NS NS Clay/Silt
OR-T3-C4-A-17_SED_055-060CM FS 10/17/2017 cm 55 60 22.1 (-) (-) (-) 2.26 (-) NS 66 J 65.4 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_060-065CM FS 10/17/2017 cm 60 65 24.1 (-) (-) (-) 1.83 (-) NS 62.7 J 66.1 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_065-070CM FS 10/17/2017 cm 65 70 22.3 (-) (-) (-) 2.3 (-) NS 65.6 J 64.6 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_070-075CM FS 10/17/2017 cm 70 75 17.8 (-) (-) (-) 2.28 (-) NS 41.1 J 66.2 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_075-080CM FS 10/17/2017 cm 75 80 30.7 (-) (-) (-) 2.44 (-) NS 49 J 67.4 NS NS NS Clay/Silt Shells

OR-T3-C4-A-17_SED_080-085CM FS 10/17/2017 cm 80 85 22 (-) (-) (-) 2.44 (-) NS 63.4 J 63.8 NS NS NS Clay/Silt
OR-T3-C4-F-17_SED_00-01 FS 10/23/2017 ft 0 0.1 898 (-) (-) (-) 5.71 (-) 13.4 49.8 J 32 NS NS NS Clay/Silt
OR-T3-C4-F-17_SED_01-03 FS 10/23/2017 ft 0.1 0.3 935 (-) (-) (-) 6.33 (-) 14.8 41 J 39.6 NS NS NS Clay/Silt
OR-T3-C4-F-17_SED_03-05 FS 10/23/2017 ft 0.3 0.5 427 (-) (-) (-) 5.43 (-) 12.1 45 J 45.4 NS NS NS Clay/Silt

OR-T3-C4-F-17_SED_03-05_DUP FD 10/23/2017 ft 0.3 0.5 361 (-) (-) (-) (-) (-) NS 47.4 J (-) NS NS NS Clay/Silt
OR-T3-C4-F-17_SED_05-07 FS 10/23/2017 ft 0.5 0.7 132 (-) (-) (-) 4.66 (-) 11.5 50.7 J 51.7 NS NS NS Clay/Silt
OR-T3-C4-F-17_SED_07-10 FS 10/23/2017 ft 0.7 1 228 (-) (-) (-) 4.56 (-) 11.1 51.1 J 50 NS NS NS Clay/Silt
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
OR-T3-C5-D-17_SED_000-001CM FS 10/24/2017 cm 0 1 669 7.54 118 (-) (-) 12.4 NS 44.1 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_001-002CM FS 10/24/2017 cm 1 2 648 5.52 117 (-) (-) 12.9 NS 38 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_002-003CM FS 10/24/2017 cm 2 3 708 8.58 117 (-) (-) 12.7 NS 35.1 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_003-004CM FS 10/24/2017 cm 3 4 536 3.39 104 (-) (-) 12.0 NS 44 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_004-005CM FS 10/24/2017 cm 4 5 653 13.4 121 (-) (-) 12.5 NS 40.8 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_005-006CM FS 10/24/2017 cm 5 6 740 7.03 113 (-) (-) 12.6 NS 45.1 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_006-007CM FS 10/24/2017 cm 6 7 808 8.82 121 (-) (-) 13.3 NS 45.1 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_007-008CM FS 10/24/2017 cm 7 8 795 13.0 125 (-) (-) 13.9 NS 39.4 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_008-009CM FS 10/24/2017 cm 8 9 752 11.6 135 (-) (-) 13.7 NS 39 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_009-010CM FS 10/24/2017 cm 9 10 975 9.71 123 (-) (-) 13.5 NS 35.5 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_010-011CM FS 10/24/2017 cm 10 11 714 10.3 82.5 (-) (-) 12.3 NS 42.4 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_011-012CM FS 10/24/2017 cm 11 12 762 8.33 130 (-) (-) 13.5 NS 41.2 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_012-013CM FS 10/25/2017 cm 12 13 463 7.38 124 (-) (-) 12.7 NS 24.9 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_013-014CM FS 10/25/2017 cm 13 14 835 9.42 91.7 (-) (-) 12.2 NS 42.3 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_014-015CM FS 10/25/2017 cm 14 15 862 9.72 112 (-) (-) 12.1 NS 42.2 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_015-016CM FS 10/25/2017 cm 15 16 875 10.6 117 (-) (-) 12.9 NS 41.8 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_016-017CM FS 10/25/2017 cm 16 17 894 7.54 103 (-) (-) 13.6 NS 44.5 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_017-018CM FS 10/25/2017 cm 17 18 951 8.35 99.0 (-) (-) 13.0 NS 43.9 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_018-019CM FS 10/25/2017 cm 18 19 946 12.7 98.1 (-) (-) 12.7 NS 43.8 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_019-020CM FS 10/25/2017 cm 19 20 979 7.06 75.8 (-) (-) 12.8 NS 40.6 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_020-022CM FS 10/25/2017 cm 20 22 1,200 10.5 86.1 (-) 7.28 13.6 NS 45.5 J 41.2 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_022-024CM FS 10/25/2017 cm 22 24 1,230 12.4 88.5 (-) 6.63 14.0 NS 47.4 J 46.8 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_024-026CM FS 10/25/2017 cm 24 26 1,310 8.63 52.7 (-) 6.65 12.7 NS 47.1 J 44.8 NS NS NS Clay/Silt Wood Chips

OR-T3-C5-D-17_SED_026-028CM FS 10/25/2017 cm 26 28 1,450 10.8 55.5 (-) 8.20 20.8 NS 40.9 J 36.7 NS NS NS Clay/Silt Wood Chips

OR-T3-C5-D-17_SED_028-030CM FS 10/25/2017 cm 28 30 1,430 13.6 82.6 (-) 8.17 16.8 NS 44.4 J 40.6 NS NS NS Clay/Silt Wood Chips

OR-T3-C5-D-17_SED_030-032CM FS 10/25/2017 cm 30 32 1,310 12.1 60.9 (-) (-) 13.9 NS 46.4 J (-) NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_032-034CM FS 10/25/2017 cm 32 34 641 5.59 39.3 (-) 7.25 13.9 NS 49.5 J 48.5 NS NS NS Clay/Silt Wood Chips

OR-T3-C5-D-17_SED_034-036CM FS 10/25/2017 cm 34 36 455 1.62 16.9 (-) 6.71 14.5 NS 52.1 J 51.6 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_036-038CM FS 10/25/2017 cm 36 38 234 0 U 23.4 (-) 6.22 11.6 NS 54.5 J 54.3 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_038-040CM FS 10/25/2017 cm 38 40 203 0 U 24.1 (-) 5.44 10.3 NS 57 J 56.2 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_040-045CM FS 10/25/2017 cm 40 45 128 0 U 16.8 (-) 4.78 9.62 NS 58 J 56.2 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_045-050CM FS 10/25/2017 cm 45 50 84.8 0 U 19.1 (-) 4.31 8.67 NS 59.5 J 58.8 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_050-055CM FS 10/25/2017 cm 50 55 51.8 0 U 18.7 (-) 3.57 6.61 NS 63.6 J 61.7 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_055-060CM FS 10/25/2017 cm 55 60 46 0 U 15.5 (-) 2.82 5.13 NS 65.3 J 68.6 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_060-065CM FS 10/25/2017 cm 60 65 20.2 0 U 20.2 (-) 2.29 4.23 NS 68.7 J 62.8 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_065-070CM FS 10/25/2017 cm 65 70 21.8 0 U 18.8 (-) 2.2 4.00 NS 68.4 J 68.2 NS NS NS Clay/Silt
OR-T3-C5-D-17_SED_070-075CM FS 10/25/2017 cm 70 75 27 0 U 14.2 (-) 2.17 4.15 NS 71.8 J 68.8 NS NS NS Clay/Silt

OR-T3-C5-E-17_SED_00-01 FS 10/24/2017 ft 0 0.1 774 (-) (-) (-) 6.22 (-) 15.6 38.3 J 35.3 NS NS NS Clay/Silt
OR-T3-C5-E-17_SED_01-03 FS 10/24/2017 ft 0.1 0.3 701 (-) (-) (-) 6.10 (-) 15.1 44.2 J 41.1 NS NS NS Clay/Silt
OR-T3-C5-E-17_SED_03-05 FS 10/24/2017 ft 0.3 0.5 852 (-) (-) (-) 6.61 (-) 16.1 42.4 J 40.5 NS NS NS Clay/Silt
OR-T3-C5-E-17_SED_05-07 FS 10/24/2017 ft 0.5 0.7 963 (-) (-) (-) 6.70 (-) 15.6 41.8 J 36.9 NS NS NS Clay/Silt
OR-T3-C5-E-17_SED_07-10 FS 10/24/2017 ft 0.7 1 1,210 (-) (-) (-) 7.36 (-) 16.3 41.5 J 42.7 NS NS NS Clay/Silt

VE-MU4-GC-1-E-17_SED_000-001CM FS 9/27/2017 cm 0 1 953 9.62 (-) 110.63 9.88 (-) NS 33.1 J (-) NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_001-002CM FS 9/27/2017 cm 1 2 952 3.6186 UI (-) 95.09 10.9 (-) NS 34 J 36 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_002-003CM FS 9/27/2017 cm 2 3 672 4.699 U (-) 68.08 7.51 (-) NS 38 J 33.3 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_003-004CM FS 9/27/2017 cm 3 4 393 8.991 (-) 47.36 6.15 (-) NS 42.7 J (-) NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_004-005CM FS 9/27/2017 cm 4 5 187 4.662 (-) 26.825 4.31 (-) NS 47.8 J 16.8 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_005-006CM FS 9/27/2017 cm 5 6 143 2.6344 U (-) 24.864 2.77 (-) NS 50.4 J 42.5 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_006-007CM FS 9/27/2017 cm 6 7 124 2.6603 U (-) 24.05 8.46 (-) NS 54.2 J 43.9 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_007-008CM FS 9/27/2017 cm 7 8 99.6 2.4605 U (-) 16.539 1.10 (-) NS 53.2 J 59 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_008-009CM FS 9/27/2017 cm 8 9 99.5 2.1978 U (-) 17.131 1.64 (-) NS 60.7 J 49.2 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_009-010CM FS 9/27/2017 cm 9 10 80.5 4.292 U (-) 14.763 1.73 (-) NS 63.7 J 59.1 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_010-011CM FS 9/27/2017 cm 10 11 70.1 2.1349 U (-) 15.281 1.34 (-) NS 65.7 J 59.4 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_011-012CM FS 9/27/2017 cm 11 12 67.3 3.1154 U (-) 15.466 0.967 J (-) NS 67.3 J 66.9 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_012-013CM FS 9/27/2017 cm 12 13 75.6 2.4235 U (-) 11.803 1.41 (-) NS 69.1 J 64.8 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_013-014CM FS 9/27/2017 cm 13 14 53.9 2.1349 U (-) 13.912 1.19 (-) NS 70 J 68.3 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_014-015CM FS 9/27/2017 cm 14 15 51.2 2.7232 U (-) 12.284 1.16 (-) NS 69.9 J 67.4 NS NS NS Clay/Silt Wood Chips
VE-MU4-GC-1-E-17_SED_015-016CM FS 9/27/2017 cm 15 16 40 2.6381 U (-) 9.694 1.39 (-) NS 70.7 J 65.5 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_016-017CM FS 9/27/2017 cm 16 17 34.5 2.0905 U (-) 10.656 2.16 (-) NS 70.1 J 62.8 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_017-018CM FS 9/27/2017 cm 17 18 28.8 2.3384 U (-) 11.211 1.49 (-) NS 70.9 J 67.7 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_018-019CM FS 9/27/2017 cm 18 19 36.8 2.257 U (-) 9.842 1.47 (-) NS 71 J 62.3 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_019-020CM FS 9/27/2017 cm 19 20 33.1 2.3199 U (-) 11.322 1.98 (-) NS 70.1 J 69 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_020-022CM FS 9/27/2017 cm 20 22 30.8 2.0461 U (-) 8.954 1.47 (-) NS 70.4 J 67 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_022-024CM FS 9/27/2017 cm 22 24 38.6 2.5678 U (-) 10.73 1.09 (-) NS 68.8 J 67.5 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_024-026CM FS 9/27/2017 cm 24 26 30.9 2.1534 U (-) 9.435 1.64 J (-) NS 69.5 J 66.2 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_026-028CM FS 9/27/2017 cm 26 28 27.4 2.1349 U (-) 11.914 1.41 (-) NS 72.3 J 69.2 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_028-030CM FS 9/27/2017 cm 28 30 22.8 2.2459 U (-) 9.398 1.57 (-) NS 72 J 69.2 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_030-032CM FS 9/27/2017 cm 30 32 23.8 1.9314 U (-) 9.509 1.73 J (-) NS 70.8 J 70.8 NS NS NS Clay/Silt Sand/Wood Chips
VE-MU4-GC-1-E-17_SED_032-034CM FS 9/27/2017 cm 32 34 20.3 2.405 U (-) 10.027 1.22 (-) NS 73.5 J 71.2 NS NS NS Clay/Silt Sand/Shells
VE-MU4-GC-1-E-17_SED_034-036CM FS 9/27/2017 cm 34 36 20.8 2.9008 U (-) 11.618 1.09 (-) NS 75.5 J 73 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_036-038CM FS 9/27/2017 cm 36 38 12.2 2.1053 U (-) 8.029 2.09 (-) NS 78 J 73.6 NS NS NS Not Recorded Not Recorded
VE-MU4-GC-1-E-17_SED_038-040CM FS 9/27/2017 cm 38 40 14.6 2.553 U (-) 10.878 1.58 (-) NS 76.2 J 77.5 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_040-045CM FS 9/27/2017 cm 40 45 9.74 2.1275 U (-) 10.323 2.07 J (-) NS 75.9 J 72 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_045-050CM FS 9/27/2017 cm 45 50 11.8 2.1423 U (-) 9.953 1.03 (-) NS 74.8 J 66.7 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_050-055CM FS 9/27/2017 cm 50 55 7.92 2.2829 U (-) 11.692 1.08 (-) NS 75.8 J 62.3 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_055-060CM FS 9/27/2017 cm 55 60 7.23 1.8907 U (-) 11.47 1.18 J (-) NS 77 J 85.9 NS NS NS Clay/Silt Sand
VE-MU4-GC-1-E-17_SED_060-065CM FS 9/27/2017 cm 60 65 4 4.255 U (-) 10.397 0.988 (-) NS 82.7 J 82.3 NS NS NS Clay/Silt Sand/Gravel

VE-MU4-GC-1-F-17_SED_00-01 FS 10/19/2017 ft 0 0.1 648 (-) (-) (-) 4.93 (-) 17.3 34.9 J 40.7 NS NS NS Clay/Silt
VE-MU4-GC-1-F-17_SED_01-03 FS 10/19/2017 ft 0.1 0.3 496 (-) (-) (-) 2.72 (-) 11.3 51 J 51.1 NS NS NS Clay/Silt
VE-MU4-GC-1-F-17_SED_03-05 FS 10/19/2017 ft 0.3 0.5 859 J (-) (-) (-) 1.53 J (-) 5.10 69.9 J 68.4 NS NS NS Clay/Silt

VE-MU4-GC-1-F-17_SED_03-05_DUP FD 10/19/2017 ft 0.3 1 309 J (-) (-) (-) (-) (-) NS 64.8 J (-) NS NS NS Clay/Silt

Intertidal Sediment

Intertidal Sediment

Intertidal Sediment

Intertidal Sediment

Consolidated

Unconsolidated

Consolidated

Unconsolidated

Verona East

OR-T3-C5-D

VE-MU4-GC-1-F

VE-MU4-GC-1-E

OR-T3-C5-E

Orland River
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US District Court-District of Maine
Thin Interval Core Sampling Report
Penobscot River Phase III Engineering Study

Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Res. Qu Major Minor

TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
ES-01-C3-17_SED_000-001CM FS 9/25/2017 cm 0 1 707 8.658 (-) 96.94 3.85 J (-) NS 33.4 J 11.3 J NS NS NS Clay/Silt
ES-01-C3-17_SED_001-002CM FS 9/25/2017 cm 1 2 669 9.99 (-) 97.68 4.05 (-) NS 33.4 J 39 6.01 86.4 7.59 Clay/Silt
ES-01-C3-17_SED_002-003CM FS 9/25/2017 cm 2 3 671 12.543 (-) 78.81 4.21 (-) NS 36.9 J 38.6 3.98 87.8 8.24 Clay/Silt
ES-01-C3-17_SED_003-004CM FS 9/25/2017 cm 3 4 848 15.392 (-) 81.4 3.92 (-) NS 33.2 J 44.2 NS NS NS Clay/Silt
ES-01-C3-17_SED_004-005CM FS 9/25/2017 cm 4 5 865 11.766 (-) 55.87 4.54 (-) NS 38.6 J 42.4 26.6 66.3 7.18 Clay/Silt
ES-01-C3-17_SED_005-006CM FS 9/25/2017 cm 5 6 852 10.915 (-) 71.78 (-) (-) NS 35 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_006-007CM FS 9/25/2017 cm 6 7 603 9.472 (-) 63.27 (-) (-) NS 37.4 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_007-008CM FS 9/25/2017 cm 7 8 976 10.027 (-) 55.5 (-) (-) NS 36.8 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_008-009CM FS 9/25/2017 cm 8 9 1,080 12.95 (-) 52.91 (-) (-) NS 36.4 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_009-010CM FS 9/25/2017 cm 9 10 982 10.619 (-) 52.91 (-) (-) NS 37.6 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_010-011CM FS 9/25/2017 cm 10 11 1,070 9.583 (-) 46.99 (-) (-) NS 36.5 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_011-012CM FS 9/25/2017 cm 11 12 1,100 10.989 (-) 51.06 (-) (-) NS 37.4 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_012-013CM FS 9/25/2017 cm 12 13 1,040 7.363 (-) 50.32 (-) (-) NS 48 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_013-014CM FS 9/25/2017 cm 13 14 1,230 7.067 (-) 43.29 (-) (-) NS 40.4 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_014-015CM FS 9/25/2017 cm 14 15 1,010 7.289 (-) 38.85 (-) (-) NS 38.4 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_015-016CM FS 9/25/2017 cm 15 16 752 6.808 (-) 36.445 3.8 (-) NS 41.6 J 39.4 NS NS NS Clay/Silt
ES-01-C3-17_SED_016-017CM FS 9/25/2017 cm 16 17 613 5.92 (-) 35.705 (-) (-) NS 39.7 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_017-018CM FS 9/25/2017 cm 17 18 569 2.7047 (-) 31.561 3.69 (-) NS 42.1 J 41.6 NS NS NS Clay/Silt
ES-01-C3-17_SED_018-019CM FS 9/25/2017 cm 18 19 433 5.032 U (-) 28.083 (-) (-) NS 41.1 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_019-020CM FS 9/25/2017 cm 19 20 372 3.0081 U (-) 28.675 (-) (-) NS 42.3 J (-) NS NS NS Clay/Silt
ES-01-C3-17_SED_020-022CM FS 9/25/2017 cm 20 22 334 3.0969 UI (-) 28.49 3.01 (-) NS 42.5 J 43.5 NS NS NS Clay/Silt
ES-01-C3-17_SED_022-024CM FS 9/25/2017 cm 22 24 332 2.701 U (-) 24.309 2.93 (-) NS 43.9 J 43.1 9.2 84.0 6.82 Clay/Silt
ES-01-C3-17_SED_024-026CM FS 9/25/2017 cm 24 26 280 3.737 U (-) 23.828 2.7 (-) NS 44.6 J 49.5 12.6 78.7 8.74 Clay/Silt
ES-01-C3-17_SED_026-028CM FS 9/25/2017 cm 26 28 268 3.1043 U (-) 24.124 2.78 (-) NS 45.2 J 9.71 7.88 84.8 7.33 Clay/Silt
ES-01-C3-17_SED_028-030CM FS 9/25/2017 cm 28 30 327 3.811 (-) 24.087 3.1 (-) NS 43.7 J 37.7 6.78 83.0 10.2 Clay/Silt
ES-01-C3-17_SED_030-032CM FS 9/25/2017 cm 30 32 318 3.7 U (-) 21.608 2.91 (-) NS 42.9 J 41.7 6.98 84.9 8.15 Clay/Silt
ES-01-C3-17_SED_032-034CM FS 9/25/2017 cm 32 34 253 2.6714 U (-) 20.128 2.62 (-) NS 46.2 J 52.9 11.5 79.3 9.14 Clay/Silt
ES-01-C3-17_SED_034-036CM FS 9/25/2017 cm 34 36 205 4.07 U (-) 17.908 1.96 (-) NS 45.6 J 53.4 23.8 68.0 8.24 Clay/Silt
ES-01-C3-17_SED_036-038CM FS 9/25/2017 cm 36 38 195 2.775 U (-) 18.463 2.05 (-) NS 57.1 J 52.8 16.2 76.6 7.29 Clay/Silt
ES-01-C3-17_SED_038-040CM FS 9/25/2017 cm 38 40 129 1.9869 U (-) 17.76 2.19 (-) NS 48.2 J 40.8 12.4 78.9 8.75 Clay/Silt
ES-01-C3-17_SED_040-045CM FS 9/25/2017 cm 40 45 188 2.9452 U (-) 13.653 1.7 J (-) NS 47.1 J 8.52 NS NS NS Clay/Silt
ES-01-C3-17_SED_045-050CM FS 9/25/2017 cm 45 50 127 2.6566 U (-) 14.023 2.43 (-) NS 46.2 J 59.4 6.48 84.5 8.99 Clay/Silt
ES-01-C3-17_SED_050-055CM FS 9/25/2017 cm 50 55 77.3 3.33 U (-) 12.691 1.30 (-) NS 46.6 J 46.5 30.3 63.1 6.65 Clay/Silt
ES-01-C3-17_SED_055-060CM FS 9/25/2017 cm 55 60 69.6 2.4457 U (-) 12.099 1.87 (-) NS 47.8 J 53.7 5.85 85.3 8.87 Clay/Silt
ES-01-C3-17_SED_060-065CM FS 9/25/2017 cm 60 65 47.3 3.0414 U (-) 12.284 1.67 (-) NS 50.9 J 50 8.98 80.4 10.7 Clay/Silt
ES-01-C3-17_SED_065-070CM FS 9/25/2017 cm 65 70 29.6 2.5012 U (-) 14.319 1.66 (-) NS 50 J 55.2 8.04 83.0 8.92 Clay/Silt
ES-01-C3-17_SED_070-075CM FS 9/25/2017 cm 70 75 30.9 2.6603 U (-) 12.062 1.65 (-) NS 55.6 J 50.5 NS NS NS Clay/Silt Shells

ES-01-C3-17_SED_075-080CM FS 9/25/2017 cm 75 80 16.2 2.6825 U (-) 13.135 1.65 (-) NS 53.9 J 53.3 14.1 78.0 7.91 Clay/Silt Shells

ES-01-C3-17_SED_080-085CM FS 9/25/2017 cm 80 85 15 3.5298 U (-) 13.394 1.44 (-) NS 53.2 J 60.9 10.2 81.5 8.27 Clay/Silt
ES-01-C3-17_SED_085-090CM FS 9/25/2017 cm 85 90 19.8 2.3458 U (-) 12.728 1.68 (-) NS 60 J 55.3 20.4 72.6 7.01 Clay/Silt Shells/ Wood Chips

ES-01-C3-17_SED_090-095CM FS 9/25/2017 cm 90 95 12.8 2.1386 U (-) 11.174 1.23 (-) NS 59.7 J 57.9 9.57 82.6 7.88 Clay/Silt/Sand Shells

ES-01-C3-17_SED_095-100CM FS 9/25/2017 cm 95 100 14.7 2.6603 U (-) 9.731 1.50 (-) NS 56 J 56.9 11.4 82.5 6.08 Clay/Silt/Sand
ES-01-C3-17_SED_100-105CM FS 9/25/2017 cm 100 105 11.4 2.6011 U (-) 12.617 1.27 (-) NS 58.6 J 65.8 17.1 76.3 6.56 Clay/Silt/Sand
ES-01-C3-17_SED_105-110CM FS 9/25/2017 cm 105 110 9.92 4.218 U (-) 11.322 0.963 (-) NS 65.4 J 63.6 31.2 62.7 6.17 Clay/Silt
ES-01-C3-17_SED_110-115CM FS 9/25/2017 cm 110 115 12.7 2.1867 U (-) 12.876 1.38 (-) NS 60.5 J 59.5 19.3 74.2 6.5 Clay/Silt
ES-01-C3-17_SED_115-120CM FS 9/25/2017 cm 115 120 10 3.0007 U (-) 14.134 1.23 (-) NS 65.1 J 65.7 44.6 50.0 5.42 Clay/Silt Wood Chips

ES-01-F-17_SED_00-01 FS 10/20/2017 ft 0 0.1 512 (-) (-) (-) 4.56 (-) 12.1 45.2 J 32.4 NS NS NS Clay/Silt
ES-01-F-17_SED_01-03 FS 10/20/2017 ft 0.1 0.3 699 (-) (-) (-) 4.60 (-) 11.7 37.8 J 34.5 NS NS NS Clay/Silt

ES-01-F-17_SED_01-03_DUP FD 10/20/2017 ft 0.1 0.3 600 (-) (-) (-) (-) (-) NS 44 J (-) NS NS NS Clay/Silt
ES-01-F-17_SED_03-05 FS 10/20/2017 ft 0.3 0.5 632 (-) (-) (-) 4.54 (-) 11.5 35.2 J 33.1 NS NS NS Clay/Silt
ES-01-F-17_SED_05-07 FS 10/20/2017 ft 0.5 1 637 (-) (-) (-) 4.52 (-) 11.5 35.6 J 30.4 NS NS NS Clay/Silt

Subtidal Sediment

Subtidal Sediment

Consolidated

Unconsolidated ES-01-F

ES-01-C3

Fort Point Cove
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Penobscot River Phase III Engineering Study
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
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Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
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POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
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% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP
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% Solids, 
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River Reach
QC 

Code
ES-17-C-17_SED_000-001CM FS 8/17/2017 cm 0 1 583 9.88 105 (-) (-) 5.84 NS (-) (-) 5.41 81.3 13.33 Clay/Silt
ES-17-C-17_SED_001-002CM FS 8/17/2017 cm 1 2 530 5.6 U 97.7 (-) (-) 5.29 NS (-) (-) 6.9 78.8 14.27 Clay/Silt
ES-17-C-17_SED_002-003CM FS 8/17/2017 cm 2 3 551 8.4 90.0 (-) (-) 5.21 NS (-) (-) 0.44 86.2 13.4 Clay/Silt
ES-17-C-17_SED_003-004CM FS 8/17/2017 cm 3 4 544 7.07 U 85.6 (-) (-) 4.53 NS (-) (-) 2.2 86.9 10.93 Clay/Silt
ES-17-C-17_SED_004-005CM FS 8/17/2017 cm 4 5 499 9.36 79.4 (-) (-) 4.53 NS (-) (-) 1.89 86.7 11.4 Clay/Silt
ES-17-C-17_SED_005-006CM FS 8/17/2017 cm 5 6 533 7.35 81.4 (-) (-) 5.18 NS (-) (-) 5.69 85.1 9.17 Clay/Silt
ES-17-C-17_SED_006-007CM FS 8/17/2017 cm 6 7 457 5.96 75.3 (-) (-) 5.07 NS (-) (-) 4.92 86.8 8.28 Clay/Silt
ES-17-C-17_SED_007-008CM FS 8/17/2017 cm 7 8 498 11.5 72.0 (-) (-) 5.20 NS (-) (-) 2.32 88.4 9.31 Clay/Silt
ES-17-C-17_SED_008-009CM FS 8/17/2017 cm 8 9 514 5.2 U 67.8 (-) (-) 5.18 NS (-) (-) 4.13 86.8 9.11 Clay/Silt
ES-17-C-17_SED_009-010CM FS 8/17/2017 cm 9 10 630 11.5 63.4 (-) (-) 5.37 NS (-) (-) 2.58 87.3 10.16 Clay/Silt
ES-17-C-17_SED_010-011CM FS 8/17/2017 cm 10 11 712 4.91 U 60.4 (-) (-) 5.26 NS (-) (-) 2.78 89.1 8.16 Clay/Silt
ES-17-C-17_SED_011-012CM FS 8/17/2017 cm 11 12 868 10.9 59.1 (-) (-) 5.43 NS (-) (-) 3.92 85.9 10.17 Clay/Silt
ES-17-C-17_SED_012-013CM FS 8/17/2017 cm 12 13 780 8.13 54.3 (-) (-) 5.94 NS (-) (-) 6.08 83.2 10.73 Clay/Silt
ES-17-C-17_SED_013-014CM FS 8/17/2017 cm 13 14 788 9.51 51.9 (-) (-) 5.50 NS (-) (-) 5.13 87.1 7.81 Clay/Silt
ES-17-C-17_SED_014-015CM FS 8/17/2017 cm 14 15 933 4.79 U 44.0 (-) (-) 5.36 NS (-) (-) 2.54 87.2 10.25 Clay/Silt
ES-17-C-17_SED_015-016CM FS 8/17/2017 cm 15 16 845 6.43 U 52.6 (-) (-) 5.70 NS (-) (-) 2.38 85.5 12.11 Clay/Silt
ES-17-C-17_SED_016-017CM FS 8/17/2017 cm 16 17 973 7.13 38.7 (-) (-) 4.71 NS (-) (-) 5.38 85.2 9.45 Clay/Silt
ES-17-C-17_SED_017-018CM FS 8/17/2017 cm 17 18 926 12.0 46.6 (-) (-) 5.45 NS (-) (-) 2.32 87.7 9.98 Clay/Silt
ES-17-C-17_SED_018-019CM FS 8/17/2017 cm 18 19 995 4.52 40.5 (-) (-) 5.35 NS (-) (-) 1.55 87.7 10.78 Clay/Silt
ES-17-C-17_SED_019-020CM FS 8/17/2017 cm 19 20 789 6.45 42.0 (-) (-) 6.71 NS (-) (-) 2.75 87.0 10.22 Clay/Silt
ES-17-C-17_SED_020-022CM FS 8/17/2017 cm 20 22 1,110 7.99 43.7 (-) (-) 6.41 NS (-) (-) 2.81 84.4 12.8 Clay/Silt
ES-17-C-17_SED_022-024CM FS 8/17/2017 cm 22 24 1,160 11.0 42.2 (-) (-) 6.71 NS (-) (-) 2.99 86.6 10.39 Clay/Silt
ES-17-C-17_SED_024-026CM FS 8/17/2017 cm 24 26 1,100 7.5 44.7 (-) (-) 7.12 NS (-) (-) 1.67 86.6 11.75 Clay/Silt
ES-17-C-17_SED_026-028CM FS 8/17/2017 cm 26 28 1,150 7.15 39.8 (-) (-) 7.06 NS (-) (-) 3.71 86.1 10.17 Clay/Silt
ES-17-C-17_SED_028-030CM FS 8/17/2017 cm 28 30 1,200 9.12 37.7 (-) (-) 6.32 NS (-) (-) 2.79 87.3 9.93 Clay/Silt
ES-17-C-17_SED_030-032CM FS 8/17/2017 cm 30 32 950 5.71 30.5 (-) (-) 6.38 NS (-) (-) 4.46 85.2 10.34 Clay/Silt
ES-17-C-17_SED_032-034CM FS 8/17/2017 cm 32 34 758 5.91 33.1 (-) (-) 5.44 NS (-) (-) 3.57 86.9 9.53 Clay/Silt
ES-17-C-17_SED_034-036CM FS 8/17/2017 cm 34 36 903 5.1 22.5 (-) (-) 6.49 NS (-) (-) 5.55 85.3 9.12 Clay/Silt
ES-17-C-17_SED_036-038CM FS 8/17/2017 cm 36 38 713 6.27 24.0 (-) (-) 5.74 NS (-) (-) 9.09 82.7 8.24 Clay/Silt
ES-17-C-17_SED_038-040CM FS 8/17/2017 cm 38 40 555 -1.85 U 20.1 (-) (-) 5.39 NS (-) (-) 6.49 82.4 11.1 Clay/Silt
ES-17-C-17_SED_040-045CM FS 8/17/2017 cm 40 45 369 2.28 U 18.1 (-) (-) 4.61 NS (-) (-) 5.4 84.2 10.37 Clay/Silt
ES-17-C-17_SED_045-050CM FS 8/17/2017 cm 45 50 348 -0.79 U 16.4 (-) (-) 3.68 NS (-) (-) 5.38 85.4 9.23 Clay/Silt
ES-17-C-17_SED_050-055CM FS 8/17/2017 cm 50 55 113 0.73 U 14.8 (-) (-) 2.63 NS (-) (-) 6.94 84.8 8.28 Clay/Silt
ES-17-C-17_SED_055-060CM FS 8/17/2017 cm 55 60 68.1 1.16 U 11.5 (-) (-) 2.30 NS (-) (-) 6.05 83.7 10.22 Clay/Silt
ES-17-C-17_SED_060-065CM FS 8/17/2017 cm 60 65 34.9 -0.29 U 10.2 (-) (-) 2.29 NS (-) (-) 4.85 82.8 12.37 Clay/Silt
ES-17-C-17_SED_065-070CM FS 8/17/2017 cm 65 70 29.9 0.58 U 8.52 (-) (-) 2.12 NS (-) (-) 5.6 84.1 10.27 Clay/Silt
ES-17-C-17_SED_070-075CM FS 8/17/2017 cm 70 75 25.6 -0.23 U 10.8 (-) (-) 2.24 NS (-) (-) 10.26 78.2 11.52 Clay/Silt
ES-17-C-17_SED_075-080CM FS 8/17/2017 cm 75 80 19.4 -0.16 U 8.69 (-) (-) 2.12 NS (-) (-) 7.88 84.0 8.12 Clay/Silt
ES-17-C-17_SED_080-085CM FS 8/17/2017 cm 80 85 18.4 -0.28 U 9.26 (-) (-) 2.09 NS (-) (-) 6.59 82.8 10.57 Clay/Silt
ES-17-C-17_SED_085-090CM FS 8/17/2017 cm 85 90 18 1.53 U 10.2 (-) (-) 2.16 NS (-) (-) 9.81 82.2 7.98 Clay/Silt
ES-20-A-17_SED_000-001CM FS 9/15/2017 cm 0 1 586 6.4 83.9 (-) (-) 4.35 NS (-) (-) 3.7 87.7 8.63 Clay/Silt
ES-20-A-17_SED_001-002CM FS 9/15/2017 cm 1 2 657 11.2 86.8 (-) (-) 3.44 NS (-) (-) 4.96 82.6 12.5 Clay/Silt
ES-20-A-17_SED_002-003CM FS 9/15/2017 cm 2 3 598 9.69 87.1 (-) (-) 4.45 NS (-) (-) 5.09 86.7 8.23 Clay/Silt
ES-20-A-17_SED_003-004CM FS 9/15/2017 cm 3 4 634 3.5 J 87.7 (-) (-) 4.24 NS (-) (-) 3.76 85.4 10.9 Clay/Silt
ES-20-A-17_SED_004-005CM FS 9/15/2017 cm 4 5 637 5.1 89.1 (-) (-) 3.63 NS (-) (-) 5.41 86.4 8.15 Clay/Silt
ES-20-A-17_SED_005-006CM FS 9/15/2017 cm 5 6 617 8.51 82.5 (-) (-) 3.77 NS (-) (-) 4.38 81.3 14.3 Clay/Silt
ES-20-A-17_SED_006-007CM FS 9/15/2017 cm 6 7 632 10.1 80.4 (-) (-) 4.37 NS (-) (-) 3.69 82.0 14.3 Clay/Silt
ES-20-A-17_SED_007-008CM FS 9/15/2017 cm 7 8 643 9.11 81.1 (-) (-) 4.51 NS (-) (-) 3.93 84.4 11.7 Clay/Silt
ES-20-A-17_SED_008-009CM FS 9/15/2017 cm 8 9 679 6.05 71.2 (-) (-) 2.22 NS (-) (-) 3.98 85.5 10.6 Clay/Silt
ES-20-A-17_SED_009-010CM FS 9/15/2017 cm 9 10 889 6.76 68.3 (-) (-) 5.11 NS (-) (-) 4.77 84.2 11.0 Clay/Silt
ES-20-A-17_SED_010-011CM FS 9/15/2017 cm 10 11 1,390 9.09 54.8 (-) (-) 4.91 NS (-) (-) 5.65 84.9 9.48 Clay/Silt
ES-20-A-17_SED_011-012CM FS 9/15/2017 cm 11 12 1,620 11.7 47.5 (-) (-) 5.2 NS (-) (-) 5.29 83.5 11.2 Clay/Silt
ES-20-A-17_SED_012-013CM FS 9/15/2017 cm 12 13 1,550 7.43 49.6 (-) (-) 4.52 NS (-) (-) 6.19 81.2 12.6 Clay/Silt
ES-20-A-17_SED_013-014CM FS 9/15/2017 cm 13 14 1,440 8.81 48.9 (-) (-) 5.18 NS (-) (-) 7.7 78.3 14.0 Clay/Silt
ES-20-A-17_SED_014-015CM FS 9/15/2017 cm 14 15 1,270 9.74 46.4 (-) (-) 4.8 NS (-) (-) 7.16 79.1 13.8 Clay/Silt
ES-20-A-17_SED_015-016CM FS 9/15/2017 cm 15 16 1,080 4.79 J 38.4 (-) (-) 4.89 NS (-) (-) 6.93 80.6 12.5 Clay/Silt
ES-20-A-17_SED_016-017CM FS 9/15/2017 cm 16 17 746 4.73 J 35.9 (-) (-) 4.91 NS (-) (-) 7.2 78.9 13.9 Clay/Silt
ES-20-A-17_SED_017-018CM FS 9/15/2017 cm 17 18 642 4.34 J 32.8 (-) (-) 5.39 NS (-) (-) 5.98 79.8 14.3 Clay/Silt
ES-20-A-17_SED_018-019CM FS 9/15/2017 cm 18 19 630 3.84 J 31.6 (-) (-) 5.22 NS (-) (-) 5.25 81.4 13.4 Clay/Silt
ES-20-A-17_SED_019-020CM FS 9/15/2017 cm 19 20 512 1.82 U 29.3 (-) (-) 3.88 NS (-) (-) 10.6 76.0 13.4 Clay/Silt
ES-20-A-17_SED_020-022CM FS 9/15/2017 cm 20 22 588 2.4 J 29.9 (-) (-) 2.7 NS (-) (-) 12.1 74.6 13.3 Clay/Silt
ES-20-A-17_SED_022-024CM FS 9/15/2017 cm 22 24 494 2.83 J 25.3 (-) (-) 5.32 NS (-) (-) 5.55 84.2 10.2 Clay/Silt
ES-20-A-17_SED_024-026CM FS 9/15/2017 cm 24 26 347 2.12 U 21.2 (-) (-) 4.35 NS (-) (-) 5.86 82.6 11.5 Clay/Silt
ES-20-A-17_SED_026-028CM FS 9/15/2017 cm 26 28 255 1 U 17.1 (-) (-) 4.49 NS (-) (-) 8.58 81.8 9.61 Clay/Silt
ES-20-A-17_SED_028-030CM FS 9/15/2017 cm 28 30 220 1.28 U 18.9 (-) (-) 4.25 NS (-) (-) 7.58 83.4 9.06 Clay/Silt
ES-20-A-17_SED_030-032CM FS 9/15/2017 cm 30 32 225 1.1 U 16.8 (-) (-) 3.94 NS (-) (-) 6.59 80.0 13.5 Clay/Silt
ES-20-A-17_SED_032-034CM FS 9/15/2017 cm 32 34 153 0.44 U 16.6 (-) (-) 3.71 NS (-) (-) 5.51 82.7 11.8 Clay/Silt
ES-20-A-17_SED_034-036CM FS 9/15/2017 cm 34 36 138 -0.74 U 14.6 (-) (-) 1.76 NS (-) (-) 8.01 83.1 8.89 Clay/Silt
ES-20-A-17_SED_036-038CM FS 9/15/2017 cm 36 38 122 0.67 U 14.1 (-) (-) 3.14 NS (-) (-) 10.7 81.4 7.97 Clay/Silt
ES-20-A-17_SED_038-040CM FS 9/15/2017 cm 38 40 87.4 -0.87 U 15.5 (-) (-) 2.82 NS (-) (-) 7.86 83.5 8.66 Clay/Silt
ES-20-A-17_SED_040-045CM FS 9/15/2017 cm 40 45 75.5 1.28 U 15.1 (-) (-) 1.71 NS (-) (-) 8.05 83.9 8.01 Clay/Silt Shells

ES-20-A-17_SED_045-050CM FS 9/15/2017 cm 45 50 62.6 -1.93 U 10.5 (-) (-) 2.12 NS (-) (-) 10.3 79.7 9.98 Clay/Silt
ES-20-A-17_SED_050-055CM FS 9/15/2017 cm 50 55 33.8 0.31 U 11.0 (-) (-) 1.97 NS (-) (-) 6.5 83.6 9.88 Clay/Silt
ES-20-A-17_SED_055-060CM FS 9/15/2017 cm 55 60 32.4 0.17 U 10.0 (-) (-) 2.03 NS (-) (-) 8.43 81.5 10.0 Clay/Silt
ES-20-A-17_SED_060-065CM FS 9/15/2017 cm 60 65 29.5 1.37 U 9.41 (-) (-) 2.09 NS (-) (-) 6.86 83.2 9.99 Clay/Silt
ES-20-A-17_SED_065-070CM FS 9/15/2017 cm 65 70 27.5 -0.85 U 9.37 (-) (-) 2.12 NS (-) (-) 7.77 85.1 7.13 Clay/Silt
ES-20-A-17_SED_070-075CM FS 9/15/2017 cm 70 75 22.1 -0.44 U 12.3 (-) (-) 2.01 NS (-) (-) 9.79 82.7 7.51 Clay/Silt
ES-20-A-17_SED_075-080CM FS 9/15/2017 cm 75 80 21 0.35 U 15.7 (-) (-) 1.87 NS (-) (-) 13.1 78.0 8.91 Clay/Silt
ES-20-A-17_SED_080-085CM FS 9/15/2017 cm 80 85 18 1.69 U 10.6 (-) (-) 1.81 NS (-) (-) 13.8 76.0 10.2 Clay/Silt
ES-20-A-17_SED_085-090CM FS 9/15/2017 cm 85 90 17 2.17 U 11.0 (-) (-) 1.94 NS (-) (-) 10.5 80.9 8.58 Clay/Silt

Subtidal Sediment

Subtidal Sediment ES-20-A

Consolidated

Consolidated

ES-17-C

Fort Point Cove
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
Alpha Spec Lloyd Kahn

Mercury2

(ng/g)

Cesium-137 Lead-210

(bq/kg) (bq/kg)
EPA 1631 Gamma Spec Alpha Spec

POC OC at 550ºC
Polonium-

210 TOC

Zone Core Designation Station ID Sample ID

Penobscot River Estuary, Maine

Sample Date
Depth 
Unit Top Depth Bottom Depth

% OC ASTM D2974-C % Solids ASTM 2540B UKY SOP UKY SOP UKY SOP

Total 
Solids

% Solids, 
Residual Sand Silt Clay

River Reach
QC 

Code
ES-18-B-17_SED_000-001CM FS 9/25/2017 cm 0 1 706 7.881 (-) 45.51 (-) (-) NS 49.1 J (-) NS NS NS Clay/Silt Wood Chips
ES-18-B-17_SED_001-002CM FS 9/25/2017 cm 1 2 601 5.772 (-) 47.73 2.53 J (-) NS 53 J 51.9 22 71.6 6.45 Clay/Silt Wood Chips

ES-18-B-17_SED_002-003CM FS 9/25/2017 cm 2 3 648 4.181 (-) 47.36 2.56 (-) NS 50.9 J 56.2 34.1 57.7 8.22 Clay/Silt Wood Chips

ES-18-B-17_SED_003-004CM FS 9/25/2017 cm 3 4 549 3.737 (-) 37.74 2.97 (-) NS 51.5 J 49.7 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_004-005CM FS 9/25/2017 cm 4 5 424 2.2089 U (-) 36.704 3.36 (-) NS 50.7 J 51 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_005-006CM FS 9/25/2017 cm 5 6 425 2.516 UI (-) 25.974 3.1 (-) NS 49.8 J 51.3 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_006-007CM FS 9/25/2017 cm 6 7 316 2.3236 U (-) 26.603 (-) (-) NS 52 J (-) NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_007-008CM FS 9/25/2017 cm 7 8 253 3.1968 (-) 24.827 2.53 (-) NS 53.5 J 49.3 27.2 66.0 6.85 Clay/Silt Wood Chips

ES-18-B-17_SED_008-009CM FS 9/25/2017 cm 8 9 252 2.4642 U (-) 23.495 3.35 (-) NS 54.4 J 50.4 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_009-010CM FS 9/25/2017 cm 9 10 288 3.1228 U (-) 18.722 (-) (-) NS 55.4 J (-) NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_010-011CM FS 9/25/2017 cm 10 11 235 2.1164 (-) 23.421 2.73 (-) NS 54.5 J 54 27.7 63.3 9.02 Clay/Silt Wood Chips

ES-18-B-17_SED_011-012CM FS 9/25/2017 cm 11 12 180 2.1978 U (-) 16.576 2.50 (-) NS 56.5 J 49.1 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_012-013CM FS 9/25/2017 cm 12 13 208 2.3791 U (-) 14.578 1.99 (-) NS 61.8 J 57.4 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_013-014CM FS 9/25/2017 cm 13 14 173 2.2126 U (-) 13.764 3.20 (-) NS 57.2 J 16.7 30.3 63.4 6.37 Clay/Silt Wood Chips

ES-18-B-17_SED_014-015CM FS 9/25/2017 cm 14 15 129 2.183 U (-) 11.359 1.78 (-) NS 58.9 J 58 NS NS NS Clay/Silt Wood Chips

ES-18-B-17_SED_015-016CM FS 9/25/2017 cm 15 16 124 4.144 U (-) 12.617 1.75 (-) NS 58.9 J 47.9 28.8 62.8 8.35 Clay/Silt
ES-18-B-17_SED_016-017CM FS 9/25/2017 cm 16 17 143 2.3199 U (-) 13.246 2.27 (-) NS 48.7 J 59 32.2 61.2 6.68 Clay/Silt
ES-18-B-17_SED_017-018CM FS 9/25/2017 cm 17 18 101 2.8675 U (-) 14.43 1.98 (-) NS 58.7 J 56.8 25.9 65.3 8.84 Clay/Silt
ES-18-B-17_SED_018-019CM FS 9/25/2017 cm 18 19 92.9 1.9795 U (-) 13.69 1.51 (-) NS 59.1 J 57.8 28.2 63.2 8.63 Clay/Silt
ES-18-B-17_SED_019-020CM FS 9/25/2017 cm 19 20 70.2 1.776 U (-) 13.172 1.65 (-) NS 58.1 J 60.8 NS NS NS Clay/Silt
ES-18-B-17_SED_020-022CM FS 9/25/2017 cm 20 22 56.1 2.0609 U (-) 12.876 1.49 (-) NS 58.7 J 57.1 29.0 62.4 8.53 Clay/Silt
ES-18-B-17_SED_022-024CM FS 9/25/2017 cm 22 24 51.1 2.0498 U (-) 8.695 1.55 (-) NS 58.1 J 56 25.1 64.2 10.66 Clay/Silt
ES-18-B-17_SED_024-026CM FS 9/25/2017 cm 24 26 25 2.294 U (-) 10.952 1.215 (-) NS 59.9 J 59.1 23.6 66.6 9.81 Clay/Silt Shells

ES-18-B-17_SED_026-028CM FS 9/25/2017 cm 26 28 21.3 4.366 U (-) 10.767 1.24 J (-) NS 61.2 J 61.2 8.7 82.9 8.42 Clay/Silt
ES-18-B-17_SED_028-030CM FS 9/25/2017 cm 28 30 33.4 2.5345 U (-) 10.064 1.25 (-) NS 59.9 J 62.2 28.1 64.4 7.55 Clay/Silt
ES-18-B-17_SED_030-032CM FS 9/25/2017 cm 30 32 21.3 2.4753 U (-) 11.544 1.48 (-) NS 59.5 J 59.1 21.4 71.5 7.12 Clay/Silt
ES-18-B-17_SED_032-034CM FS 9/25/2017 cm 32 34 16.9 2.4087 U (-) 11.433 1.36 (-) NS 58.6 J 31.2 19.0 74.0 6.98 Clay/Silt
ES-18-B-17_SED_034-036CM FS 9/25/2017 cm 34 36 15.9 2.5493 U (-) 8.695 1.56 (-) NS 57.7 J 61.4 NS NS NS Clay/Silt
ES-18-B-17_SED_036-038CM FS 9/25/2017 cm 36 38 17.8 3.848 U (-) 10.915 1.47 (-) NS 58.9 J 57.8 12.5 81.2 6.27 Clay/Silt
ES-18-B-17_SED_038-040CM FS 9/25/2017 cm 38 40 16.3 2.6011 U (-) 11.211 1.40 (-) NS 60.3 J 57.7 18.2 74.2 7.57 Clay/Silt
ES-18-B-17_SED_040-045CM FS 9/25/2017 cm 40 45 16.7 3.3115 U (-) 10.064 1.45 (-) NS 63.2 J 60.3 NS NS NS Clay/Silt
ES-18-B-17_SED_045-050CM FS 9/25/2017 cm 45 50 13.5 2.3384 U (-) 12.432 1.39 (-) NS 59.5 J 60.1 22.5 69.1 8.41 Clay/Silt
ES-18-B-17_SED_050-055CM FS 9/25/2017 cm 50 55 15.8 2.9267 U (-) 11.507 1.49 (-) NS 56.2 J 57.4 NS NS NS Clay/Silt
ES-18-B-17_SED_055-060CM FS 9/25/2017 cm 55 60 14.2 4.625 U (-) 9.472 1.3 (-) NS 58 J 58.7 NS NS NS Clay/Silt
ES-18-B-17_SED_060-065CM FS 9/25/2017 cm 60 65 10.1 1.9499 U (-) 9.213 1.01 (-) NS 62.5 J 68.3 36.6 58.0 5.36 Clay/Silt
ES-18-B-17_SED_065-070CM FS 9/25/2017 cm 65 70 11.8 2.5419 U (-) 12.802 1.19 (-) NS 62.4 J 65.8 NS NS NS Clay/Silt
ES-18-B-17_SED_070-075CM FS 9/25/2017 cm 70 75 11 2.1793 U (-) 11.655 1.18 (-) NS 63.3 J 30 25.7 68.0 6.29 Clay/Silt

ES-18-F-17_SED_00-01 FS 10/23/2017 ft 0 0.1 298 (-) (-) (-) 1.99 (-) 6.13 61.6 J 51.8 NS NS NS Clay/Silt
ES-18-F-17_SED_01-03 FS 10/23/2017 ft 0.1 0.3 780 (-) (-) (-) 2.55 (-) 7.24 56.6 J 53.3 NS NS NS Clay/Silt
ES-18-F-17_SED_03-05 FS 10/23/2017 ft 0.3 0.5 857 (-) (-) (-) 3.50 J (-) 7.41 59 J 52.5 NS NS NS Clay/Silt
ES-18-F-17_SED_05-07 FS 10/23/2017 ft 0.5 1 648 (-) (-) (-) 2.42 (-) 7.01001 57.2 J 53.2 NS NS NS Not Recorded

UPB-MU11-GC-1-C2-17_SED_000-001CM FS 9/27/2017 cm 0 1 680 (-) (-) (-) (-) (-) NS 32.9 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_001-002CM FS 9/27/2017 cm 1 2 655 3.7 U (-) 540.2 (-) (-) NS 35.1 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_002-003CM FS 9/27/2017 cm 2 3 559 3.7 U (-) 278.24 4.32 J (-) NS 40.3 J 40 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_003-004CM FS 9/27/2017 cm 3 4 517 12.506 (-) 395.9 (-) (-) NS 40.5 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_004-005CM FS 9/27/2017 cm 4 5 576 14.911 (-) 462.5 (-) (-) NS 37.4 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_005-006CM FS 9/27/2017 cm 5 6 577 25.271 (-) 373.7 (-) (-) NS 36.3 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_006-007CM FS 9/27/2017 cm 6 7 723 48.47 (-) 331.52 (-) (-) NS 38.2 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_007-008CM FS 9/27/2017 cm 7 8 690 81.77 (-) 257.15 (-) (-) NS 40.2 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_008-009CM FS 9/27/2017 cm 8 9 600 51.8 (-) 162.8 (-) (-) NS 33 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_009-010CM FS 9/27/2017 cm 9 10 633 25.567 (-) 46.25 (-) (-) NS 32.7 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_010-011CM FS 9/27/2017 cm 10 11 511 14.689 (-) 40.33 (-) (-) NS 37.6 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_011-012CM FS 9/27/2017 cm 11 12 464 7.918 (-) 22.126 3.47 (-) NS 49.4 J 18.3 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_012-013CM FS 9/27/2017 cm 12 13 397 3.7 U (-) 13.283 (-) (-) NS 47.1 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_013-014CM FS 9/27/2017 cm 13 14 436 3.7 U (-) 7.585 (-) (-) NS 43.1 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_014-015CM FS 9/27/2017 cm 14 15 525 3.7 U (-) 8.547 4.01 (-) NS 43.6 J 25.8 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_015-016CM FS 9/27/2017 cm 15 16 629 3.7 U (-) 5.957 4.13 (-) NS 44 J 40.5 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_016-017CM FS 9/27/2017 cm 16 17 590 3.7 U (-) 7.289 (-) (-) NS 40.8 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_017-018CM FS 9/27/2017 cm 17 18 601 3.7 U (-) 8.029 (-) (-) NS 38.1 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_018-019CM FS 9/27/2017 cm 18 19 527 3.7 U (-) 7.178 (-) (-) NS 36.1 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_019-020CM FS 9/27/2017 cm 19 20 649 3.7 U (-) 8.732 4.82 (-) NS 32.9 J 33.3 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_020-022CM FS 9/27/2017 cm 20 22 647 3.7 U (-) 117.66 4.96 (-) NS 33.7 J 36.4 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_022-024CM FS 9/27/2017 cm 22 24 628 6.512 (-) 66.6 4.44 (-) NS 41.1 J 34.8 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_024-026CM FS 9/27/2017 cm 24 26 706 3.7 UI (-) 65.49 4.25 (-) NS 42.4 J 13.6 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_026-028CM FS 9/27/2017 cm 26 28 783 3.7 U (-) 63.27 5.11 (-) NS 34.8 J 24.1 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_028-030CM FS 9/27/2017 cm 28 30 854 3.7 UI (-) 55.87 5.34 (-) NS 35.8 J 33.3 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_030-032CM FS 9/27/2017 cm 30 32 882 7.992 (-) 62.9 5.38 (-) NS 36.8 J 27.8 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_032-034CM FS 9/27/2017 cm 32 34 903 6.068 (-) 60.68 5.63 (-) NS 41.2 J 35.2 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_034-036CM FS 9/27/2017 cm 34 36 852 3.7 U (-) 13.727 5.58 (-) NS 35.1 J 32.9 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_036-038CM FS 9/27/2017 cm 36 38 900 3.7 U (-) 11.655 4.84 (-) NS 43.1 J 35 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_038-040CM FS 9/27/2017 cm 38 40 985 3.7 U (-) 14.504 6.05 (-) NS 37.9 J 33.3 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_040-045CM FS 9/27/2017 cm 40 45 1,010 3.7 U (-) 13.431 6.3 (-) NS 39.5 J 34.5 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_045-050CM FS 9/27/2017 cm 45 50 1,210 3.7 U (-) 11.618 5.76 (-) NS 38.7 J 37 NS NS NS Clay/Silt Wood Chips

UPB-MU11-GC-1-C2-17_SED_050-055CM FS 9/27/2017 cm 50 55 1,120 3.7 UI (-) 13.542 6.47 (-) NS 37.1 J 33.3 NS NS NS Clay/Silt Wood Chips

UPB-MU11-GC-1-C2-17_SED_055-060CM FS 9/27/2017 cm 55 60 1,490 3.7 U (-) 9.361 5.79 (-) NS 40.1 J 41.4 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_060-065CM FS 9/27/2017 cm 60 65 1,820 3.7 U (-) 15.577 7.17 (-) NS 41.2 J 39 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_065-070CM FS 9/27/2017 cm 65 70 1,670 3.7 U (-) 14.393 5.88 (-) NS 42 J 42.6 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_070-075CM FS 9/27/2017 cm 70 75 1,950 3.7 U (-) 16.613 5.81 (-) NS 43.5 J 41.6 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_075-080CM FS 9/27/2017 cm 75 80 733 3.7 U (-) 15.725 9.44 (-) NS 41.3 J 7.73 NS NS NS Clay/Silt Wood Chips

UPB-MU11-GC-1-C2-17_SED_080-085CM FS 9/27/2017 cm 80 85 498 3.7 U (-) 16.65 5.94 (-) NS 42.2 J 42.9 NS NS NS Clay/Silt Wood Chips/Shells

UPB-MU11-GC-1-C2-17_SED_085-090CM FS 9/27/2017 cm 85 90 318 3.7 U (-) 22.015 7.07 (-) NS 37 J 23.3 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_090-095CM FS 9/27/2017 cm 90 95 299 3.7 U (-) 23.865 7.81 (-) NS 37.8 J 25.4 NS NS NS Clay/Silt
UPB-MU11-GC-1-C2-17_SED_095-100CM FS 9/27/2017 cm 95 100 371 3.7 U (-) 20.609 6.27 (-) NS 41.6 J 38.7 NS NS NS Clay/Silt Sand

UPB-MU11-GC-1-C2-17_SED_100-105CM FS 9/27/2017 cm 100 105 312 3.7 U (-) 22.422 8.86 (-) NS 36.9 J 33.3 NS NS NS Clay/Silt Sand/Wood Chips

Subtidal Sediment

Subtidal Sediment

Subtidal Sediment Unconsolidated

Consolidated

Consolidated

UPB-MU11-GC-1-C2(3)

ES-18-F

ES-18-B

Upper Penobscot Bay
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TABLE 4-1
SEDIMENT ANALYTICAL RESULTS1

Penobscot River Phase III Engineering Study

Lithology

 

(% by Wt.) % % % %(bq/kg) (%) (%) (%)
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Cesium-137 Lead-210
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Penobscot River Estuary, Maine
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Depth 
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Code
UPB-MU11-GC-1-D-17_SED_000-001CM FS 11/1/2017 cm 0 1 668 6.845 (-) 138.75 5.74 (-) NS 41.3 J 41.7 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_001-002CM FS 11/1/2017 cm 1 2 680 7.844 (-) 133.2 (-) (-) NS 40.6 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_002-003CM FS 11/1/2017 cm 2 3 (-) 7.178 (-) 133.94 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_003-004CM FS 11/1/2017 cm 3 4 (-) 3.7 UI (-) 121.36 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_004-005CM FS 11/1/2017 cm 4 5 631 7.844 (-) 129.5 5.53 (-) NS 41.7 J 42.4 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_005-006CM FS 11/1/2017 cm 5 6 (-) 9.694 (-) 109.15 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_006-007CM FS 11/1/2017 cm 6 7 (-) 9.287 (-) 108.78 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_007-008CM FS 11/1/2017 cm 7 8 (-) 7.474 (-) 128.76 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_008-009CM FS 11/1/2017 cm 8 9 (-) 3.7 UI (-) 125.8 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_009-010CM FS 11/1/2017 cm 9 10 (-) 7.585 (-) 116.92 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_010-011CM FS 11/1/2017 cm 10 11 (-) 7.178 (-) 131.72 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_011-012CM FS 11/1/2017 cm 11 12 935 12.099 (-) 138.38 (-) (-) NS 40.1 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_012-013CM FS 11/1/2017 cm 12 13 (-) 6.808 (-) 112.11 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_013-014CM FS 11/1/2017 cm 13 14 (-) 10.656 (-) 102.49 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_014-015CM FS 11/1/2017 cm 14 15 754 10.693 (-) 114.7 (-) (-) NS 48.3 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_015-016CM FS 11/1/2017 cm 15 16 682 7.955 (-) 100.27 (-) (-) NS 46 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_016-017CM FS 11/1/2017 cm 16 17 541 9.546 (-) 97.31 3.98 (-) NS 49 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_017-018CM FS 11/1/2017 cm 17 18 878 9.472 (-) 106.56 (-) (-) NS 43.5 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_018-019CM FS 11/1/2017 cm 18 19 (-) 7.326 (-) 126.17 (-) (-) NS (-) (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_019-020CM FS 11/1/2017 cm 19 20 723 8.362 (-) 108.41 (-) (-) NS 39.4 J (-) NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_020-022CM FS 11/1/2017 cm 20 22 786 12.247 (-) 111.37 5.5 (-) NS 39.8 J 48 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_022-024CM FS 11/1/2017 cm 22 24 968 9.879 (-) 86.95 5.87 (-) NS 40.6 J 40.2 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_024-026CM FS 11/1/2017 cm 24 26 979 9.99 (-) 83.99 5.83 (-) NS 38.9 J 40.9 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_026-028CM FS 11/1/2017 cm 26 28 986 9.99 (-) 88.8 5.98 (-) NS 37.3 J 38.7 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_028-030CM FS 11/1/2017 cm 28 30 936 8.436 (-) 82.88 5.65 (-) NS 39.7 J 37.8 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_030-032CM FS 11/1/2017 cm 30 32 1,010 9.287 (-) 89.91 5.85 (-) NS 38.8 J 37.7 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_032-034CM FS 11/1/2017 cm 32 34 1,010 7.511 (-) 65.86 5.38 (-) NS 42.1 J 37.7 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_034-036CM FS 11/1/2017 cm 34 36 1,090 10.545 (-) 73.26 5.93 (-) NS 42.5 J 40 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_036-038CM FS 11/1/2017 cm 36 38 1,220 13.209 (-) 67.71 5.68 (-) NS 39.9 J 41.8 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_038-040CM FS 11/1/2017 cm 38 40 1,170 16.354 (-) 69.56 6.25 (-) NS 41.5 J 37.6 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_040-045CM FS 11/1/2017 cm 40 45 1,260 6.993 (-) 56.61 6.42 (-) NS 40.3 J 39.6 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_045-050CM FS 11/1/2017 cm 45 50 1,530 15.503 (-) 53.28 7.15 (-) NS 40.8 J 38.2 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_050-055CM FS 11/1/2017 cm 50 55 1,440 13.838 (-) 50.69 5.77 (-) NS 44.2 J 42.7 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_055-060CM FS 11/1/2017 cm 55 60 1,800 17.316 (-) 44.03 7.09 (-) NS 40.9 J 39.7 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_060-065CM FS 11/1/2017 cm 60 65 1,630 18.241 (-) 36.26 5.62 (-) NS 47.6 J 44.4 NS NS NS Clay/Silt
UPB-MU11-GC-1-D-17_SED_065-070CM FS 11/1/2017 cm 65 70 3,190 13.431 (-) 38.48 5.54 (-) NS 39.6 J 42.6 NS NS NS Clay/Silt

UPB-MU11-GC-1-E-17_SED_00-01 FS 10/23/2017 ft 0 0.1 684 (-) (-) (-) 5.59 (-) 12.9 31.2 J 29.2 NS NS NS Clay/Silt
UPB-MU11-GC-1-E-17_SED_01-03 FS 10/23/2017 ft 0.1 0.3 636 (-) (-) (-) 4.83 (-) 11.7 44.6 J 34.4 NS NS NS Clay/Silt
UPB-MU11-GC-1-E-17_SED_03-05 FS 10/23/2017 ft 0.3 0.5 664 (-) (-) (-) 4.87 (-) 12.2 40.8 J 38.5 NS NS NS Clay/Silt
UPB-MU11-GC-1-E-17_SED_05-07 FS 10/23/2017 ft 0.5 0.7 647 (-) (-) (-) 5.06 (-) 11.2 44.6 J 37 NS NS NS Clay/Silt
UPB-MU11-GC-1-E-17_SED_07-10 FS 10/23/2017 ft 0.7 1 834 (-) (-) (-) 4.01 (-) 10.8 44 J 35.8 NS NS NS Clay/Silt

UPB-MU11-GC-1-E-17_SED_07-10_DUP FD 10/23/2017 ft 0.7 1 602 (-) (-) (-) (-) (-) NS 46.5 J (-) NS NS NS Clay/Silt
Notes :
1. Data qualifiers are as follows:
     J = Reported value is estimated Created by: JPP, 2/12/2018
     U = Reported value is non-detect Checked by: TNG, 2/16/2018
     UI = Gamma Spectroscopy -- Uncertain identification Modified by: JPP, 7/19/18
     Q = One or more quality control criteria failed
2. Total mercury analyzed by either USEPA Method 1631 modified with a hot aqua regia digestion (Eurofins) or by USEPA Method 7473 (Flett) (Amec Foster Wheeler 2018e)
3. Core not used in calculation of sedimentation rates or apparent recovery rate modeling due to data inconsistencies resulting from low analytical aliquot volume. 

Abbreviations:
(-) = Insufficient sample mass to test for selected parameter or laboratory does not perform this test method
ºC = degrees Celsius
ASTM = ASTM International
bgs = below ground surface
bq/kg = becquerels per kilogram
cm = centimeter
EPA = Environmental Protection Agency 
FD = field duplicate
FS = field sample
ft = feet
ng/g = nanograms per gram
NS = Interval not in scope to be sampled for selected parameter
OC = organic carbon
POC = particulate organic carbon
QC = quality control
Qu = qualifier
Res. = result
TOC = total organic carbon
UKY SOP = University of Kentucky Standard Operating Procedure
Wt = weight

Subtidal Sediment

Subtidal Sediment Unconsolidated UPB-MU11-GC-1-E

Consolidated UPB-MU11-GC-1-D

Upper Penobscot Bay
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Inventory
T1/2 T1/2* Hg 137Cs 210Pbxs Hg  

(ng/cm²)
VN-MU3-GC-1-D 711 1,510 77 770 0.74 0.6 0.39 30,174
VE-MU4-GC-1-E 953 953 nc nc -- -- -- 2,911

UPB-MU11-GC-1-D 668 3,190 50 25 1.35 1.16 0.7 --
UPB-MU11-GC-1-C2(2) 680 1,950 na na 1.45 -- -- 39,666

PBR-28-C 713 891 na na -- -- -- 97,071
PBR-26-A 681 734 na na -- -- -- 6,925
PBR-20-E 1,070 1,290 na na -- -- -- 7,066
PBR-19-A 1,164 2,682 27 19 0.35 0.51 0.37 25,866
PBR-18-E 854 2,880 173 173 0.7 0.6 0.48 34,748
PBR-16-C 1,070 100,200 5 4 0.13 0.19 0.77 128,205
PBR-10-A 983 3,270 46 21 0.62 0.57 0.55 40,078
PBR-04-C 2 4 nc nc -- -- -- 368

OR-T3-C5-D 669 1,450 46 21 0.54 0.51 0.43 20,304
OR-T3-C2-C 1,480 1,900 na na -- -- -- 14,795
OR-T2-C5-B 715 5,260 46 23 0.85 0.69 0.65 50,161
OR-T2-C2-D 924 3,410 77 46 0.78 0.69 0.51 49,081
OR-T1-C1-B 951 4,300 58 29 0.95 0.88 0.44 57,029

OR-C1-A 863 2,950 nc nc 0.78 0.46 0.43 41,507
MM-T4-C4-A1 278 2,330 19 -- 0.23 0.23 0.25 5,993
MM-T4-C3-C 674 1,750 na na -- -- -- 71,086
MM-T4-C2-D1 317 1,210 na na -- -- -- 38,642
MM-T3-C5-C 602 5,000 43 19 0.42 0.46 0.51 35,752
MM-T2-C3-A 705 5,490 17 10 0.33 0.34 0.23 28,593
MM-T2-C2-A 570 5,490 43 17 0.39 0.36 0.23 19,735

ES-01-C3 707 1,230 na na 0.27 -- 0.4 11,421
ES-17-C 583 1,200 39 15 0.58 0.57 0.56 17,855
ES-18-B 706 706 i i -- -- -- 5,501
ES-20-A 586 1,620 173 63 0.23 0.38 0.31 15,764

FF-MU7-GC-1-B1 349 349 i i -- -- -- 2,575
MM-C2-C 584 4,310 24 11 0.54 0.6 0.52 54,965
MM-C3-A 665 5,570 231 87 0.33 0.31 0.52 39,105

MM-T2-C1-B1 173 1,050 na na -- -- -- 1,533

(years)

TABLE 4-2
SUMMARY OF RECOVERY AND SEDIMENTATION RATES

Penobscot River Phase III Engineering Study

Geochronology

Sedimentation Rate

Penobscot River Estuary, Maine

Station Core type
Hg(0) Hg(max)

Recovery Rate

(cm/y)(ng/g)
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Inventory
T1/2 T1/2* Hg 137Cs 210Pbxs Hg  

(ng/cm²)(years)

TABLE 4-2
SUMMARY OF RECOVERY AND SEDIMENTATION RATES

Penobscot River Phase III Engineering Study

Sedimentation Rate

Penobscot River Estuary, Maine

Station Core type
Hg(0) Hg(max)

Recovery Rate

(cm/y)(ng/g)
MM-C1 804 982 i i -- -- -- 33,166

MM-T1-C1 608 936 na na -- -- -- 11,661
MM-T1-C2 779 1,040 na na -- -- -- 34,857
MM-T1-C3 565 565 i i -- -- -- 4,080
MM-T1-C4 882 1,930 nc nc 0.23 -- -- 16,264
MM-T1-C5 494 4,430 20 6 0.39 -- -- 20,571
MM-T1-C61 136 464 i i 0.11 -- -- 2,558
MM-T2-C41 116 116 i i -- -- -- 1,110
MM-T2-C5 544 544 i i -- -- -- 6,076
MM-T2-C6 960 3,280 i i 1.35 -- -- 54,318
MM-T2-C71 33 3,280 6 na 1.35 -- -- --
MM-T3-C11 363 363 i i -- -- -- 1,111
MM-T3-C2 604 720 na na -- -- -- 6,288
MM-T3-C31 225 615 173 na 0.27 -- -- 6,412
MM-T3-C4 729 1,080 na na -- -- -- 24,897
MM-T3-C61 232 915 na na 0.19 -- -- 2,428
MM-T3-C71 184 529 na na 0.11 -- -- 1,428
MM-T4-C1 482 2,620 58 17 0.33 -- -- 11,296
MM-T4-C51 282 2,050 na na 0.21 -- -- 5,148
MM-T4-C6 690 2,960 46 25 0.39 -- -- 32,057
MM-T4-C7 681 844 i i -- -- -- 6,275
MM-T5-C1 502 1,610 347 26 0.21 -- -- 5,010
MM-T5-C21 293 293 i i -- -- -- 1,724
MM-T5-C3 669 3,770 39 17 0.35 -- -- 13,547
OR-T1-C2 637 3,530 58 29 0.85 -- -- 63,071
OR-T1-C3 647 3,510 43 23 0.85 -- -- 57,076
OR-T1-C41 86 86 i i -- -- -- 1,438
OR-T1-C5 638 2,250 116 58 0.85 -- -- 52,349
OR-T2-C1 721 2,310 139 69 0.29 -- -- 17,734
OR-T2-C3 1,820 1,820 i i -- -- -- 5,898
OR-T2-C4 771 3,680 24 14 0.58 -- -- 46,241
OR-T3-C1 621 1,220 116 43 0.15 -- -- 15,582
OR-T3-C3 1,110 2,330 na na -- -- -- 55,909
OR-T3-C4 740 937 i i 0.15 -- -- 8,972

Notes: Created By: BPW, 2/16/2018
1. Surface concentration is less than 400 ng/g. Checked By: TNG, 2/16/2018

Modified By: KAM, 7/18/2018

Abbreviations:
 -- = sediment accumulatiom data not available 
137Cs = cesium
210Pbxs = lead
cm/y = centimeters per year
Hg = total mercury
Hg(0) = Surface concentration
Hg(max) = Max concentration in core
i = increasing total Hg concentrations to the surface
na = recovery accumulation data not available
nc = no change in total Hg concentrations
ng/g = nanograms per gram
ng/cm² = nanograms per square centimeter
T1/2 = exponential fit to an asymptotic mercury concentration
T1/2* = exponential fit to an equilibrium target concentration (Hg[∞]) of 400 ng/g

2. Core not used in calculation of sedimentation rates or apparent recovery rate modeling 
due to data inconsistencies resulting from low analytical aliquot volume. 

Mercury-Specific

Project No. 3616166052 2 of 2 September 2018
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Figure 1-1
Site Location and Reaches
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 Figure 4-1
Core Profiles - Main Channel - North
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 Figure 4-2
Core Profiles - Mendall Marsh - North
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 Figure 4-3
Core Profiles - Mendall Marsh Mid - North
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Figure 4-4
Core Profiles - Mendall Marsh Mid - South
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Figure 4-5
Core Profiles - Mendall Marsh - South
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Figure 4-6
Core Profiles - Verona North East
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 Figure 4-7 
Core Profiles - Orland River - South
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Figure 4-8 
Core Profiles - Orland River - Mid 
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Figure 4-9 
Core Profiles - Orland River - North
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 Figure 4-10
Core Profiles - Upper Penobscot Bay and Fort Point Cove
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Figure 4-11
2009 and 2017 Station Locations
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Figure 4-12
Sediment Accumulation Rates
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Figure 4-13
Total Mercury Inventory


