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[lead Sources imn Lower CDA

Sources of Sediment Transported Past Harrison

Ungaged Lower Basin Tributaries
{Lead load is unknown, but current [}
] understanding indicates it is negligible) g
Harrison Upstream, 28 percent
Inflow: 4 tons of lead/year
Net Storage: Enaville
-319 tons of lead/year

A
Combined Load from
North Fork and South Fork Notes:
1. Source — Bookstrom et al., 2004
2. Graphed percentages represent
the midpeoint of the ranges estimated
Pinehurst by Bookstrom et al., 2004. The

COEUR D’ALENE

LAKE Inflow: 38 tons of lead/year

LOWER BASIN Bookstrom et al., 2004, dataset was
developed from observations and
data from other studies conducted
from 1993 to 2002.

South Fork
Inflow: 34 tons of lead/year Exhibit 19. Sources of Lead in Suspended Sediment Passing the Harrison Gage
LEGEND Executive Summary
Enhanced Conceptual Site Model (O3
* m »  Ungaged Inflow/Outfiow (OU3)
_,_:5_ USGS Gage Location
_ Krcwn InfiowDischarge
[zize represenis relative magnitude) USGS Gaging | BEMP Gaging | BEMP Sediment
Locafion | Stafion ID Station I | Sampling Location ID Exhibit 26. Lead Budget Schematic for the
® BEMP Sediment Sampling Station Enavile | 12413470 NF-50 LC-BSED-10 Lower Basin of the Coeur d'Alene River
NOTES Finehurst | 12413470 SF-271 LC-BSE0-8 Executive Summary
Enhanced Conceptual Site Model (OU3)
X tonelyear = Values Between 1988-2008 Harfisom | 12413360 LC-60 LC-BSED-14
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Presenter Notes
Presentation Notes
Source allocation based on independent estimates 		CH2M (2016)	Bookstrom (2005)
Upstream – approximately 15 percent		11 percent	28 percent
Bed – approximately 70 percent		79 percent	60 percent
Banks – approximately 15 percent		10 percent	12 percent


Riverbed Pilot Project Selection

» Consider Multiple Lines of Environmental Evidence
1) 2017 flood sampling
2) Borehole data

3) Bathymetric survey differencing

source:  PBen Eglent 2009
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Presenter Notes
Presentation Notes
Nearly quintupling of suspended Pb concentration


Surface Lead Concentrations

Boating Facilities
Roads & Trails
X River Miles
Dudley RM 157-160
Lead (mg/kg)
© 0-530
530 - 2500
2500 - 5000
5000 - 10000
10000 - 25000
25000 - 50000
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Presenter Notes
Presentation Notes
Note: this slide has been modified to show the highest concentration in borehole; noting that the highest density of points and high associated concentrations in vicinity of Dudley scour hole. From examination of different plots (surface/maximum) etc. it is difficult to show anything in plan view that is compelling because attempting to put a 3D problem in 2D perspective. 

*NOTE: MFA 2021/2022 data not included


Metal Concentration Vertical Variation

» High lead at both
surface (LC -DR-006
and LC-DR-007) and at
depth (LC -DR-005 and
LC-DR-008)
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Presenter Notes
Presentation Notes
See bathymetry (blue deeper) and highlight surficial and contaminated sediments at depth. 


Longitudmal comparison of flood samples and borehole data

Dudley Reach Environmental Data 1993-2020
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Presenter Notes
Presentation Notes
Panel A – longitudinal plot of thalweg elevation from 2019 bathymetric survey with spatial location of borehole samples (color ramp showing lead).
Panel B – longitudinal pot of suspended lead data from the March 2017 flood sampling on 3/16 and 3/17 (LOWESS smooth shown)


*NOTE: MFA 2021/2022 data not included


Flood samples and borehole data (summarized)

Dudley Reach Environmental Data 1993-2020
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Presenter Notes
Presentation Notes
Panel A – longitudinal plot of borehole samples by nearest 0.1 river miles (color ramp showing lead).
Panel B – longitudinal pot of suspended lead data from the March 2017 flood sampling on 3/16 and 3/17 (LOWESS smooth shown)

*Median shown (whiskers represent range)

*NOTE: MFA 2021/2022 data not included



Borehole Lead Data

Table 1. Vertically aggregated borehole statistics in Dudley Reach from RM 157-160 Table 2. Surface (<1 ft depth) borehole statistics in Dudley Reach from RM 157-160
Count Mean Median Standard Dev Maximum Minimum  LOWESS Count Mean Median  Standard Dev  LOWESS
RM (n=)  (mgPb/kg) (mgPb/kg) (mgPb/kg) (mgPb/kg) (mgPb/kg) (mgPb/kg) RM (n=)  (mgPb/kg) (mgPb/kg) (mgPb/kg) (maPb/kg)
157.0 6 16898 2150 27780 70100 707 3948 157.0 2 294 894 264 6426
157.1 8 9050 7290 5845 15900 2500 5794 157.1 4 15150 15150 1061 7162
157.2 16 8156 4680 8759 25700 21 7391 157.2 9 8127 5000 8779
157.3 11 14814 15900 11983 36800 15 8737 157.3 g 17280 16550 11009
157.4 19 9608 11150 7670 27000 21 157.4 5 9863 6225 12668
157.5 29 8817 6800 8237 24000 16 1575 14 5411 3115 4766
157.6 28 12848 9950 13764 54500 15 157.6 6 15367 6875 19337
157.7 15 5472 2030 9691 37500 7 157.7 2 267 267 1037
157.8 26 21748 16050 17554 60100 49 157.8 3 17840 13300 15304
157.9 25 22792 20300 12480 56700 5470 157.9 3 15433 16100 3043
158.0 12 16658 16400 9332 28800 4890 158.0 10 17394 17000 9996
158.1 18 2190 242 3314 9040 13 158.1 5 2186 2186 2764
158.2 27 13984 10000 13478 45200 322 Pilot 158.2 7 10214 4740 17145 Pilot
158.3 46 13045 10400 13113 59300 593 8131 Pilot 158.3 19 13475 6385 17529 6849 Pilot
158.4 55 15542 6260 18048 63300 13 7064  Pilot 158.4 a2 16656 6310 18976 5971 Pilot
158.5 12 5493 2195 7028 23400 462 6149  Pilot 1585 9 5558 1590 7760 5154 Pilot
158.6 46 9810 5445 12650 64100 42 5127 Pilot 158.6 23 2318 3350 9990 4196 Pilot
158.7 25 10183 6180 14432 53400 59 4196 158.7 5 6430 2330 4587
158.8 3 4120 1710 4472 9280 1370 158.8 1 1710 1710 NaN
158.9 31 4198 3765 3052 8560 19 158.9 9 2657 1090 3048
159.0 12 7405 2660 10304 31000 1150 159.0 g 2961 1730 2702
159.1 37 7795 3330 10935 46100 32 1591 18 21767 1620 2573
159.2 78 3784 2555 3342 18100 25 159.2 a1 2775 2435 1207
159.3 0 NaN NaN NaN NaN NaN NaN 159.3 0 NaN NaN NaN NaN
159.4 47 7631 4720 8427 40100 64 150.4 14 5263 72395 6056
159.5 3 10070 4360 12403 24300 1550 1595 2 2955 2955 1987
159.6 5 2562 2350 356 2950 2250 159.6 5 2562 2350 356
159.7 18 1517 1750 949 2560 12 159.7 5 1844 1570 453
159.8 17 2743 2720 1279 4640 16 159.8 10 3426 3265 319
159.9 6 521 438 397 1270 123 159.9 6 521 438 397

160.0 0 NaN NaN NaN NaN NaN NaN 160.0 0 NaN NaN NaN NaN


Presenter Notes
Presentation Notes
This slide was added to show the value of the LOWESS smooth on the borehole data (note: MFA 2021/2022 data not included)


River Monitoring activities m 2021 and 2022

Figure 4-1A
2021 Riverbed Lead
Exceedances Sediment
Samples 0-1 ft bml

2021 Dudley Reach Investigation
Coeur d'Alene Trust
Lower Coeur d'Alene Basin, Idaho
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NOTES:
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Presenter Notes
Presentation Notes
2021 – investigation from River Mile 157.2 to 159.5 – included 53 locations completed as vibracore or geoprobe borings

2022 – investigation from river mile 158.0 to 158.9 – included 21 locations completed as sonic borings and CPT. 

Figure shows 2022 investigation locations
 - investigation location from 2011 through 2022. 
 - displays heat map of lead concentrations in top 1 foot of sediment.
 - concentrations typically get deeper with depth.
 - impacts up to approx. 23 feet below mudline.
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Bathymetric Differencing (2016-2019)

» RM 158.8 to RM 157.5
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Presenter Notes
Presentation Notes
Note(s): 
Color gradient legend difficult to see, Black = highest lead mass lost/eroded, followed by darker blues and then light blues (greens, reds, and oranges, would be places where the channel has aggraded)
Hatched areas reflect bed units where core data were not available and had to be estimated
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Bathymetric Differencing (2016-2019)

» RM 158.5 fo RM 157.3
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Presenter Notes
Presentation Notes
Note(s): 
Color gradient legend difficult to see, Black = highest lead mass lost/eroded, followed by darker blues and then light blues (greens, reds, and oranges, would be places where the channel has aggraded)
Hatched areas reflect bed units where core data were not available and had to be estimated
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Bathymetric Differencing (2016-2019)

» RM 158.2 fo RM 158. 1
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Presenter Notes
Presentation Notes
Note(s): 
Color gradient legend difficult to see, Black = highest lead mass lost/eroded, followed by darker blues and then light blues (greens, reds, and oranges, would be places where the channel has aggraded)
Hatched areas reflect bed units where core data were not available and had to be estimated


Bathymetric Differencing (2016-2019)

» RM 158.0 to RM 157.8
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Presenter Notes
Presentation Notes
Note(s): 
Color gradient legend difficult to see, Black = highest lead mass lost/eroded, followed by darker blues and then light blues (greens, reds, and oranges, would be places where the channel has aggraded)
Hatched areas reflect bed units where core data were not available and had to be estimated
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Summarized Bathymetric Differencing

» Dudley Reach RM 158.5 to 157.5 is the largest contributor of Lead
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Presenter Notes
Presentation Notes
RM 157.5 to 158.5 has highest overall contribution of lead and is 11% of the overall lead contributed to Harrison 
Estimates are being revised due to a survey datum consideration; not expected to change the relative 
Source Riverbed Management Plan (RMP)


Conclusions

» Evidence suggests Upper Dudley Reach is good area for Pilot Project:

» March 2017 flood sampling shows large increase in suspended Pb from
RM 158.6 to 158 (68% increase)

» Borehole dala indicate significant surficial and subsurface stored Pb in
riverbed

» Riverbed erosion and Pb losses from repeat bathymelric surveys
IS grealest from the upper Dudley Reach

» A high density of samples have already been collected in the Dudley area

» A pilot project in the Upper Dudley Reach best fits upstream fo
downstream remediation approach and requces recontamination fo the

extent practicable



Presenter Notes
Presentation Notes
N


Riverbed Pilot Project

» Current status of Pilot Project Planning and Schedule

» Ongoing
» HEC-RAS design model setup (RM 162.2 to 156.9)
» Develop hydraulic design criteria (design flood, margin of safety, approaches

fowards capping, efc.)

> WCA planning

» To be completed
» All civil design work, grading plans, elc.



Presenter Notes
Presentation Notes
RM 162.2 is I-90 Bridge, RM 156.9 DS of Frutchey’s field


Riverbed Pilot Project Schedule

Preliminary (~30%) Design 2 April through August 2022

Intermediate (~60%) Design 2 August 2022 through February 2023

Pre-Final (~90%) Design 2 February 2023 through August 2023

Final (100%) Design -2 August 2023 through December 2023

Contractor Prequalification Process - November 2023 through February 2024
Contractor Profect Bidding Period =2 February 2024 through May 2024
Construction Planning Period 2 May 2024 though August 2024

vV V VYV Y Y VY VY VY

In-River Construction > September 2024



Presenter Notes
Presentation Notes
RM 162.2 is I-90 Bridge, RM 156.9 DS of Frutchey’s field


Potential WCA Locations

Path: Z:\gis\Public\CdA_TrusttMXD\CDA_Trust_Overview.mxd

Figure 3 N "
e - [ t
Site Location er orstream
Dredge Road Parcels 0 025 05 1
BN TN — Vi
Overview of Potential WCA Sites E. Mission Flats Repository Parcels e
] ) ' - i ' ' Sources: USGS aerial photography and National Geographic

KQQtenai cguntyl ld&h@ D S. River Road Parcels base map and via Esri Web Mapping Service.



Presenter Notes
Presentation Notes
Two trust owned properties. South River Road and Dredge Road.

Both feasible locations for WCAs. As complete work in river, will likely need WCAs for waste management.

Through the life of the RA in the Lower Basin will likely need multiple WCAs throughout the Lower Basin.




Hydraulic Modeling

» HEC-RAS 2D design models are being developed in conjunction with the MIKE 21C

basin -scale model fo support the design.

MIKE 21C HEC-RAS 2D



Presenter Notes
Presentation Notes
MIKE 21C is a coarser basin-scale hydraulic and sediment transport model
HEC-RAS 2D is a finer resolution design scale hydraulic model
Hydraulic computations (e.g., depth, D and velocity, V) are used in design the cap size


Riverbed and Banks

» 2019 installed 10 riverbed erosion pin arrays in Dudley Reach.
» Monitored in 2020 and 2021

» 2020 classified riverbank types from confluence of South and North Forks of Coeur
dAlene Rivers fo Harrison.

» 2020 installed 25 riverbank erosion pin locations from confluence to Lake Coeur
dAlene
» Monitored 25 new pins and 11 existing pins by KSSWCD in 20217




2019 Riverbed Erosion Pins

erbed_Erosion_Pin_and_Sampling_Locations.mxd
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Coeur d'Alene Trust
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Presenter Notes
Presentation Notes
Riverbed
Coeur d’Alene River peak discharge was approximately 2,000 cfs lower in 2021 compared to 2020. The pins were installed in the fall of 2019, during low flows.
Generally, deposition was the dominant in the upstream locations of the Dudley Reach, while the downstream locations exhibited net erosion.
The greatest erosion was evident in the downstream scour hole locations.
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Table 5

Cumulative Lengths of Riverbank Classification Types
Lower Basin—Riverbed and Riverbank Monitoring

Coeuvur d'Alene Trust

| feet | % | Feet | % | Feet | % | Feet | % |
20,416 11,552 5,432 2,040 1,401
| 43882 | 109 | 6530 | 70 | 8259 [ 96 | 13910 |
, ,

| Feet | % |
| 1.2 |

%o
2
.6

. 1

[ 26643 | 66 | 5913 | 63 | ss45 | 102 | 1320 [ 127 | 675 | 06
3535 | 09 [ 0 | 00 | ¢ [ o8 | 2120 [ 24 | 750 | 07
| 833 | 21 | 83% | 89 | o Joo | o Joo] o | 00
[ 41380 | 103 | 25214 | 269 | 5825 | 68 | 3990 [ 45 | 6351 | 56

7

675
/50

% = percent.

Coeur d'Alene Trust = Successor Coeur d'Alene Custodial and Work Trust.
KSSWCD = Kootenai-Shoshone Soil and Water Conservation District.

MFA = Maul Foster & Alongi, Inc.

Wriverbank type is sourced from the 2008-2009 KSSWCD riverbank classification and erosion pin installation study (KSSWCD, 2010J.

Plsee Table 3 for a summary of riverbank type descripfions.

©Riverbank type was defined by MFA during the 2019 riverbank inventory.
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Presenter Notes
Presentation Notes
Riverbank
Generally, pins located closer to the summer pool elevation exhibited greater erosion than pins placed higher on the banks. 
Of the bank locations previously classified, erosion was greatest at bank type 2. Bank types 3 and 5 experienced the least amount of erosion.
The greatest amount of erosion was evident in the Killarney Reach, which averaged over a foot of bank erosion during the monitoring period. However, this may be skewed due to the four pins (at two locations) that were completely eroded due to large bank failures at LC-KR-13 and LC-KR-119. The least amount of erosion was observed in the Springston Reach.

Bank Types 1 through 7: This classification categorizes banks based on height, structure, presence of obvious mine tailings, degree of vegetation, and steepness. See photo of bank type 1 with steep, unvegetated face vs Bank type 7 with cobble and boulder armoring. Approximately 37 percent of the banks along the entire river were classified as Bank Type 7 “stabilized” 



Bank Type 5

Bank Type 3

2019 Bank Classification

Inventory



Presenter Notes
Presentation Notes
Examples of Bank type 3 – more roots that go deeper than type 1 or 2
Bank type 5… much more vegetation.
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2020 Erosion Pin Installation and 2021 Monitoring



Presenter Notes
Presentation Notes
Example of bank which calved between 2020 installation and 2021 monitoring
Location LC-KR-119 – in the Killarney Lake tie channel between the lake and river


First Bank Stabilization Projects — Cataldo Reach

Figure 1-1
Cataldo Reach Investigation
Overview Map
Coeur d'Alene Trust

Cataldo Reach
Lower Coeur d'Alene Basin, Idaho
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Presenter Notes
Presentation Notes
Selected the Cataldo Reach, approximately 8 miles in length from the confluence of the North and South forks CDA River to the Old Mission boat launch.
Investigation will include installation and monitoring of additional bank locations  and soil sampling behind the banks to evaluate the extent of lead impacts in the soils. 
Focus on Bank Types 1 through 3, the steepest and most likely to erode were selected for soil sampling and erosion monitoring. 
Upstream to downstream approach for remediation. 
First project  -  Investigation 2022-23, design 2024-25, and construction 2026-27



Riverbank Stabilization Project
Schedule

» Predesign Investigation =2 Summer/Fall 2022
» Remedial Design Investigation -2 Summer/Fall 2023
» Remedial Action Design =2 2024 through 2025

» Remedial Action Construction 2 2026 through 2027
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2022 High Flow Coeur d’Alene River Monitoring

Figure 1-1
Overview Map
Coeur d'Alene Trust
Lower Basin Coeur d'Alene
River Water Monitoring

Lower Coeur d'Alene Basin,
ldaho
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Presenter Notes
Presentation Notes
March 2 through 3rd MFA collected suspended sediment and water samples from 49 locations in the Coeur d’Alene River from the Cataldo Boat Launch to Harrison including several locations in Killarney Lake. 
Flow rates peaked over 19,000 cubic feet per second.
30 locations were dual depth – 0.5 meter off bed and 1.5 meter off bed.


Thank you!

> Questions ?
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