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Project name: 
Klamath River Renewal Project 
 
Project ref: 
60537920  
 
From: 
Phillip Mineart, Shannon Leonard 
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Technical Memorandum 
Subject:  Definite Plan for the Lower Klamath Project 

Analysis of Copco No. 1 Foundation Removal 

 

1.0 Introduction 
During construction of Copco No. 1 Dam, approximately 100 feet of alluvium was removed below channel grade and 
backfilled with concrete. When the dam is demolished, the depth of the foundation removal needs to be sufficient so that river 
bed sediment mobilization through natural channel processes does not expose the concrete and create a fish passage 
barrier or prevent bedload movement in the active bed layer.  The KRRC performed a scour analysis to determine a 
conservative depth of bed material mobilized by the restored river to recommend a depth of foundation removal for the 
Project. 

Copco No. 1 dam has captured most of the coarse sediment that either entered the river or was mobilized between J.C. 
Boyle Dam and Copco No. 1 Dam.  Any sediment downstream of Copco No. 2 Dam that was mobilized by storm flows, 
therefore, was not replaced by the inflowing upstream of sediment. This has likely resulted in the removal of sediment 
downstream of Copco No. 2, especially the finer sediment, and possibly a steepening of the slope. The removal of Copco No. 
1 and Copco No.2 will release any sediment that has been retained in the reservoirs and more importantly will allow any 
bedload sediment mobilized upstream of Copco No. 1 to move through the Copco reach.  Over time the slope of the stream 
should return to the pre-project condition. This may result in a slope that is different than the existing slope downstream of the 
dams. 

The concrete needs to be removed to a depth below pre-dam channel grade sufficient to allow the passage of bedload during 
storm events.  This requires an estimate of the future grade at Copco No. 1and the depth or thickness of the bedload 
transport layer below grade.  The equilibrium slope is used to estimate the future stream bed elevation at the dam based on 
extending that grade from the bedrock controls in the channel downstream of Copco No. 2 Dam. Presumably the stream 
slope will return to its pre-project slope; however, if the particle size distribution in the future contains more fines and less 
coarse material, than pre-dam bed material  (e.g., Lake Ewauna continues to retain coarse material) the slope could be 
shallower than pre-dam slope resulting in a somewhat lower post-project bed elevation at the dam. The “active layer 
thickness” was calculated to estimate the depth required to allow bedload transport.  

 

2.0 Future Stream Grade at Copco No. 1 (Equilibrium Slope) 
The equilibrium slope is the slope at which the shear stress on the bed during the design condition just equals the critical 
shear stress needed to initiate sediment motion.  The calculation of critical shear stress typically requires the selection of a 
representative particle size of the stream bed material.  The median particle size (i.e., d50) is often used though larger sizes 
such as the d75 or higher have been used. An alternative approach is to use a probabilistic approach.   
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The representative particle size approach assumes that when the shear stress exceeds the critical shear stress of the 
representative particles size 100% of the sediment smaller than the representative size is in motion and 0% of the larger 
particles are. In streams with relatively uniform particle sizes this is usually sufficient (e.g., sand bed stream); however, in 
streams such as the Klamath River with widely varying particles sizes it does not represent actual conditions very well.   

The equilibrium slope was calculated using the method developed by Gessler (1967) as descried in Ferro and Porto (2011) 
and Porto and Gessler (1999).  Rather than using a representative particle size, a representative particle size distribution is 
used. An assumption behind the method is that an armored layer will form, and the method calculates a probability that a 
given size particle in the distribution remains in the armored layer.  A representative particle size is then calculated that 
results in the same bed stability as the particles that are likely to make up the armor layer.  That is, instead of picking a 
representative particle size a priori, a value is calculated that is representative of the particles likely to make up the armor 
layer based on the particle distribution and their corresponding critical shear stresses.  

Input data needed for the analysis include: stream characteristics (flow, depth, and slope) and particle size distribution. A 2-
year flow was assumed for the design flow event.  This is assumed to be representative the long term average flow for 
movement of sediment.  Based on the frequency analysis discussed in Section 4.3 of the main body of the Definite Plan, a 
flow of 6,000 cfs was used.    There is no bathymetry data between the Copco No. 1 and Copco No. 2 dams, so stream 
characteristics from the HEC-RAS model (discussed in Section 4 of the Definite Plan) for the reach downstream of Copco 
No. 2 Dam were used.  The depth of flow downstream of the Copco No. 1 Dam was between 6 and 7 feet for the 2-year 
event.  

Particle Size Distribution 

Particle size distribution data for sediments downstream of Copco No. 1 and Copco No. 2 dams were not available.  
However, the USBR sediment transport study (USBR 2012) provides a figure (Figure 5-18 in USBR 2012) showing values for 
the d16, d50 and d84 particle sizes for a station near the Copco Dams (RM 198 in that report) and above Copco Lake (RM 
206-208 in that report).  Table 1 below lists the values estimated from that figure.   

Table 1. Particle Size Data near Copco Dams 

Site1 D16 D50 D84 

RM 198 

22 80 130 

28 120 320 

31 160 400 

62 220 520 

   

Average 35.75 145 342.5 

RM 206-208 

7 42 81 

26 51 98 

27 60 105 

40 100 200 

42 105 200 

61 110 205 

63 120 220 

64 130 310 

91 190  

Average 46.8 100.9 177.4 

Source: Figure 5-18 USBR Sediment Study (USBR 2012);  Note:  Adjacent values may not be from the same sample 
1 Site river miles are as reported in USBR 2012c.  Corresponding revised river miles in this report are 201.8 and 210.3-212.3, respectively. 
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Note that since the values were plotted by river mile versus particle diameter, it is not possible to group the data by sample; 
that is, it is not known which d16 value goes with which d50 and which d84.  Therefore, the average values for each particle 
size were used. 

To use a probabilistic method for calculating equilibrium slope, a particle size distribution is needed.  Several distributions are 
presented in Holmquist-Johnson and Milhous (2010), the closest located below Iron Gate Dam at RM 1871.  The USBR data 
and the Holmquist-Johnson and Milhous distributions are plotted together in Figure 1. The USBR data generally follows the 
same distribution as the armor layer reported in Holmquist-Johnson and Milhous.  The particle size distribution for the armor 
layer was used in the analysis below except for sizes greater than d75 which were approximated by a curve going through 
the USBR data.   

 

RM198 (   blue circles), RM206-208 (    green triangles).  River miles are as reported in USBR 2012c.  Corresponding revised river miles 
in this report are 201.8 and 210.3-212.3, respectively. 

Figure 1. Particle Size Distribution Data from Holmquist-Johnson and Milhous (2010) Compared to USBR 
data collected near Copco Dams 

 

  

                                                           
1 As reported in that paper.  Corresponding revised river mile is about 190.1. 
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Methods 

The calculation of equilibrium slope proceeded using the following steps (see Ferro and Porto 2011 for details on the 
calculations): 

1. The bed shear stress was calculated for the 2-year event as:  

𝝉𝝉𝟎𝟎 =  𝜸𝜸𝜸𝜸𝜸𝜸  Equation 1 

Where: 

τ0 = boundary (bed) shear stress 
γ = specific weight of water 
h = depth of flow 
S = bed slope 

2. The particle distribution was divided into 20 increments of 5% each 
3. For each increment the critical shear stress was calculated using Shields relationship 
4. The probability of a particle not be removed (i.e., remaining in the armor layer) is calculated using the relationship: 

𝒒𝒒𝒊𝒊 = �𝟏𝟏 − 𝒆𝒆𝒆𝒆𝒆𝒆 �−𝒂𝒂 �𝝉𝝉𝒄𝒄𝒄𝒄
𝝉𝝉𝟎𝟎

�
𝒃𝒃
��

𝒏𝒏
 Equation 2 

Where: 

qi  = probability particle i will remain in the armor layer (i.e., will not be removed) 
a, b, n = empirical coefficients equal to: 0.5641, 2.0386, and 0.7612, respectively. 
τci = critical shear stress for particle i 

τ0 = bed shear stress 

 

5. Calculate the average stability of the armor layer.  The most stable layer is when qbar = 0.5: 

𝒒𝒒𝒃𝒃𝒃𝒃𝒃𝒃 =
∫ 𝒒𝒒𝟐𝟐𝒑𝒑𝟎𝟎𝒅𝒅𝒅𝒅𝑫𝑫𝒎𝒎𝒎𝒎𝒎𝒎
𝑫𝑫𝒎𝒎𝒎𝒎𝒎𝒎

∫ 𝒒𝒒𝒑𝒑𝟎𝟎𝒅𝒅𝒅𝒅𝑫𝑫𝒎𝒎𝒎𝒎𝒎𝒎
𝑫𝑫𝒎𝒎𝒎𝒎𝒎𝒎

 Equation 3 

Where: 

qbar = average stability of armor layer 
Dmax, Dmin  = maximum and minimum particle size  
q = stability of particle 
p0 = relative weight of particle in original distribution (= 0.05 in these calculation, i.e., distribution 
divided into 20 equal increments) 
D = particle diameter 

6. Calculate the average particle size in the armor layer the corresponds to an average stability of 0.5 (which is the 
most stable layer), = 0.27m for stream below Copco based on particle size distribution in Figure 1 

7. Calculate the critical shear stress of the armor layer based on particle size in step 6.  
8. Find the slope that corresponds to a bed shear stress equal to the critical shear stress from step 7. 
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Results 

Based on the armor particle size distribution and the average water depth from the HEC-RAS model developed for the 
drawdown study (Section 4), the minimum equilibrium slope is 0.0093.  Applying this slope starting at a bedrock grade control 
located about 1200 feet downstream from Copco No. 2 Dam the elevation at the dam is 2474.5 feet.  This is about 10 feet 
below estimated pre-dam channel grade at Copco No. 1 dam.   

The original slope and grade was estimated from Copco No. 2 drawings G-3444, D-3722, and F-4261 and drawings 6043-
CD-4 and F-1475 for Copco No. 1.  Drawing F-1109 for Copco No. 1 also provided information on original grades but was not 
consistent with the other drawings so was not used.  Based on this data, the original slope before construction was 0.013, 
slightly steeper than estimated above (note, the drawings show a much steeper slope below Copco No.2 than between 
Copco No.1 and No.2, 0.013 is the average) 

The depth of water varies in the HEC-RAS model.  If the shallowest water depth is used rather than the average, the 
equilibrium slope could be as high as 0.012.  In this case the projected grade at Copco No. 1 Dam would be about 2 feet 
below estimated pre-dam channel grade.   

 

3.0 Active Layer Thickness 
The thickness of the active layer was estimated using Technical Supplement 14B Scour Calculations of the National 
Engineering Handbook (NRCS 2007).  The active layer thickness is: 

𝑻𝑻 = 𝑫𝑫𝒙𝒙
(𝟏𝟏−𝒆𝒆)𝑷𝑷𝒙𝒙

 Equation 4 

Where: 

Dx  = the size of the smallest non-transportable particle present in the streambed 
Px  = the fraction of bed material of a size equal to or coarser than Dx 
e  = the porosity of the bed material, assumed equal to 0.43 

The smallest non-transportable particle in the bed was calculated using the relationship below: 

𝐃𝐃𝐱𝐱 = 𝐊𝐊 �𝐲𝐲𝑺𝑺𝒆𝒆
∆𝐬𝐬𝐠𝐠

�
𝐚𝐚

(𝐮𝐮∗
𝛎𝛎

)𝐛𝐛 Equation 5 

Where: 

y = flow depth 
Se = energy slope 
∆sg = relative submerged density of bed-material sediment  � 1.65 
U* = shear velocity 
n = kinematic viscosity of water  
a, b, K = 0,1,17 (from Table TS14B-4 in NRCS 2007) 

The values for flow depth and shear velocity were taken from the equilibrium slope calculations.  The energy slope was 
assumed equal to the equilibrium slope. 

With the above assumptions the minimum transportable particle size varied from 0.0189 to 0.219 m (0.621 to 0.719 feet) for 
storm events from 2-year to 100-year.  The depth of the active layer varied from 5.8 to 7.5 feet.   

The above analysis did not account for the presence of immobile boulders in the river.  The presence of boulders will 
decrease the bed load transport in the river relative to what is estimated from sediment transport relationships. The over-
estimation could be by several times.  Neglecting the impacts of boulders on the sediment transport will result in an over 
estimation on the thickness of the active layer.  The amount of overestimation is dependent upon the size and spatial density 
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of boulders in the river.  Therefore, the estimation of active later thickness should be considered conservative and the actual 
thickness could be much less. 

 

4.0 Depth of Removal for Cutoff Wall and Foundation 
Based on the equilibrium slope and active layer thickness results, the cutoff wall should be removed to a minimum of 8 feet 
below grade (for the active layer thickness) and up to 18 feet below grade (for the equilibrium slope and the active layer 
thickness).  The recommended removal depth is 20 feet below the pre-dam stream bed to elevation 2463.5 feet. 
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Appendix K ‐ Road and Bridge Structure Data and Long‐Term Improvements

The Dalles California 
Highway (US 97)

J.C. Boyle Klamath, Oregon Undivided HMA Good 65 Haul
Two lane State highway system, AC paved road with a soft 
shoulder. Proposed haul route to transport materials from 

J.C. Boyle Dam.

Improvements and upgrades to this highway for mobilization or hauling of 
materials are not anticipated for the Project. Pavement rehabilitation is 

unlikely during or post‐construction.

Y (during pavement rehab 
only)

Green Springs Highway 
(OR66)

J.C. Boyle Klamath, Oregon Undivided HMA Fair 35‐45 Haul Soft shoulder for most part and a few locations with HMA.
Improvements and upgrades to this highway for mobilization and hauling are 
not anticipated for the Project. Pavement rehabilitation is unlikely during or 

post‐construction.

Y (during pavement rehab 
only)

Keno Worden Road J.C. Boyle Klamath, Oregon Undivided HMA Fair 35 Haul
Most of the segment is a soft gravel shoulder. Steep side 

slopes in some areas. Rolling terrain. Overhead utility poles 
found along a portion the road.

Improvements and upgrades to this highway for mobilization and hauling are 
not anticipated for the Project. Pavement rehabilitation is unlikely during or 

post‐construction.

Y (during pavement rehab 
only)

Topsy Grade Road J.C. Boyle Klamath, Oregon Undivided
AB with 

some asphalt
Good n/a Haul

Gravel road from OR66 becoming HMA for a portion 
alongside the Topsy Campground.

It is anticipated that the section of roadway between the Topsy Recreation 
Site and OR66 will be used for mobilization and material hauling. 

Improvements and upgrades to this roadway are not anticipated for the 
Project. Pavement rehabilitation may be required during or post‐construction. 

Temporary traffic control will be used for any pavement rehabilitation.

Y (during repair/regrading)

J.C. Boyle Dam Access Road 
from OR66

J.C. Boyle Klamath, Oregon Undivided Gravel Fair n/a Haul

Improvements such as regrading uneven or rutted areas will be required on 
parts of the road. At the intersection with OR66, tree removal and widening of 

the intersection on the access road approach will improve corner sight 
distance for mobilization and hauling activities.

N

J.C. Boyle Right abutment 
access road

J.C. Boyle Klamath, Oregon Undivided AB Poor n/a Haul None. N

J.C Boyle Disposal Access 
Road

J.C. Boyle Klamath, Oregon Undivided Dirt Fair n/a Haul
Regrade uneven or rutted areas of road surface. Minor widening in parts to 

allow two‐way traffic.
N

Power Canal Access Road to 
powerhouse

J.C. Boyle Klamath, Oregon Undivided AB Poor n/a Access

Very narrow road immediately adjacent to concrete flume.  
Side slopes on river side are very steep or nearing vertical. To 
be used for access only, not hauling.  Not recommended as a 

two‐way haul route unless concrete flume has been 
completely removed.  Used for construction access only after 

the power canal has been completely removed.

Minor periodic roadway maintenance such as re‐grading may be required to 
address roadway deterioration during construction.

N

J.C. Boyle Powerhouse Road J.C. Boyle Klamath, Oregon Undivided AB Fair n/a Haul Access road from forebay to powerhouse. None. N

Interstate 5 (I‐5)
Copco 1,2, 
Iron Gate

Siskiyou, California Divided Asphalt Very good 70 Haul Rolling and mountainous terrain . None. N

Copco Road from I‐5 to Ager 
Road

Copco 1,2 
and Iron 
Gate

Siskiyou, California Undivided HMA Good n/a Haul From I5 to Ager Road.
Improvements and upgrades to this highway for mobilization and hauling are 
not anticipated for the Project. Pavement rehabilitation may be required 

during or post‐construction.

Y (during pavement rehab 
only)

Copco Road from Ager Road 
to Lakeview Road

Copco 1,2 
and Iron 
Gate

Siskiyou, California Undivided HMA Poor 35 Haul
From Ager Rd to Lakeview Rd. Poorly striped. No striped 

shoulder.

Improvements and upgrades to this highway for mobilization and hauling are 
not anticipated for the Project. Pavement rehabilitation may be required 

during or post‐construction.   

Y (during pavement rehab 
only)

Copco Road from Lakeview 
Road to Daggett Road

Copco 1,2 
and Iron 
Gate

Siskiyou, California Undivided HMA Poor 35 Haul
From Lakeview Rd to Daggett Road. Poorly striped. No 

striped shoulder.

Improvements and upgrades for this road prior to dam removal are not 
anticipated. Pavement rehabilitation may be required during or post‐

construction.

Y (during pavement rehab 
only)

Copco Road from Daggett 
Road to Copco Access Road

Copco 1 Siskiyou, California Undivided

asphalt then 
transitions to 
AB at 1.2 Mi. 
E. of Daggett 

Road

Fair n/a Haul Very low traffic.
Improvements and upgrades prior to dam removal are not anticipated for the 

Project. Road surface maintenance may be required during or post‐
construction. 

Y (during road surface 
maintenance only)

Posted Speed 
(mph)

Temporary Traffic Control 
(Y/N)

Access Roads and Haul Routes of Significance 

Name of Road
Haul or 
Access

Recommended ImprovementsNotesDam Divided Surface ConditionCounty / State
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Posted Speed 
(mph)

Temporary Traffic Control 
(Y/N)

Access Roads and Haul Routes of Significance 

Name of Road
Haul or 
Access

Recommended ImprovementsNotesDam Divided Surface ConditionCounty / State

Copco Road  between 
Copco 1 Access Road to 
Copco Road Bridge/Ager 

Beswick Road

Copco 1 Siskiyou, California Undivided Dirt/ HMA Poor n/a Access
Road surface is primarily dirt and has very low traffic volume. 

One mile of road is asphalt pavement.

It is anticipated that this portion of Copco Road will not be used for dam or 
powerhouse removal but will be used for construction access to various post 
construction improvements, such as culvert replacement and installing rock 
slope protection.  Improvements and upgrades prior to dam removal are not 

anticipated.  Road surface maintenance may be required during or post 
construction.

N

Copco Access Road between 
dam and Copco Road

Copco 1 Siskiyou, California Undivided Dirt Fair n/a Haul
Dirt road with a hairpin bend.  Landslides have occurred on 
the hillside above the hairpin bend.  The lower side of access 

road is very steep with no barrier protection.

It is anticipated that this segment of the dirt/gravel road will need to be 
regraded by clearing and grubbing the available space between the toe of the 
higher hillside and the existing edge of the dirt/gravel road to provide a wider 

road section for construction and hauling trucks.  One‐way traffic with 
turnouts are assumed for the access road.  Turnarounds for haul trucks will be 

at the powerhouse and at the disposal site of the staging area.

Y

Copco 1 Ager Beswick Road 
Barge Access

Copco 1 Siskiyou, California Undivided HMA Fair‐good 25 Access
Two‐way undivided County road from Copco Bridge to Ager 

Rd intersection.

The road is not anticipated to be used for hauling but may be used for 
mobilization of a barge‐mounted crane from the existing boat ramp at Mallard 
Cove on the southern shore. Upgrades and improvements to this road prior to 
dam removal are not anticipated for the Project. Access to the boat ramp is 
likely to require minor improvements to the access road off of Ager Beswick 

Road to enable placing a barge‐mounted crane in the reservoir. The boat ramp 
is also likely to require extension into the reservoir to be able to remove the 

barge following removal of the spillway structure.

N

Daggett Road Copco 2 Siskiyou, California Undivided Dirt/AB Poor n/a Haul

Located just behind a gate off of Copco Road. This is a pinch 
point on the Daggett Road that connects to Copco Road. This 
is a potential haul route to transport demolished materials 

from Copco 2 powerhouse.

"One way" roadside sign along with advance warning signs will be needed to 
provide warning to truck drivers. Periodic road maintenance will be required 

during construction on Daggett Road leading to Copco 2 powerhouse.  
Approach roadways to Daggett Road Bridge will be realigned to new, relocated 

Daggett Road Bridge.

Y ("one‐way" signs)

Lakeview Road between 
Copco Road and Disposal 

Site
Iron Gate Siskiyou, California Undivided Gravel Fair 20 Haul One way hauling traffic.

Improvements and upgrades for mobilization and hauling are not anticipated.  
Minor road surface maintenance may be required during or post‐construction.

Y (during roadway 
maintenance)

Powerhouse access road Iron Gate Siskiyou, California Undivided

Gravel 
(before 
gate)/ 

asphalt (past 
gate)

Good n/a Haul

From the bridge it is a gravel road up to the gate, after the 
gate it is an AC paved road to the Iron Gate Powerhouse.  A 
large stockpile area is available on the right side of Lakeview 
Road bridge that can be used during construction. Access 
road can be used for hauling material from the Iron Gate 

powerhouse.

Roadway maintenance to ensure adequate accessibility during construction. 
This road will not be needed following hauling and demobilization activities.

Y (during roadway 
maintenance)

Left abutment access road Iron Gate Siskiyou, California Undivided Gravel Fair n/a Haul

Runs between Lakeview Road and left abutment of dam. The 
road is swing gate controlled and can be used as a haul route 
to remove materials from the Iron Gate dam structure to 

disposal site.

Periodic maintenance to ensure accessibility during construction. Road will be 
removed after dam removal activities.

N

Upstream Left abutment 
access road

Iron Gate Siskiyou, California Undivided Gravel Fair n/a Haul
The original haul route from the upstream borrow area to 
the dam would be reopened for construction. This would 
allow two‐way traffic to the north side of the disposal area. 

Periodic maintenance to ensure accessibility during construction. Road will be 
removed after dam removal activities.

N

Access Road from Long 
Gulch Recreational Facility 
to Lakeview Road (Disposal 

Site)

Iron Gate Siskiyou, California Undivided Gravel Fair n/a Haul One way hauling traffic.
Maintenance to ensure adequate accessibility during construction. This road 

will not be needed following hauling and demobilization activities.
N

Access Road from Overlook 
Point Recreational Facility 

to Copco Road
Iron Gate Siskiyou, California Undivided Gravel Fair n/a Haul One way hauling traffic.

Maintenance to ensure adequate accessibility during construction. This road 
will not be needed following hauling and demobilization activities.

N
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Appendix K ‐ Road and Bridge Structure Data and Long‐Term Improvements

Intersection  Dam Control Notes Improvements
Temporary Traffic Control 

(Y/N)

Dalles California highway (US 97) / Keno Worden Road J.C. Boyle 1‐way stop T‐intersection; approximately 200ft from level rail road crossing controlled by flashing lights and gates. None. N

Keno Worden Road / Green Springs Hwy (OR66) J.C. Boyle 1‐way stop T‐intersection; continue on Route 66 from Keno Worden Road to go J.C. Boyle Dam. None. N
Green Springs Hwy ( OR66 ‐ Oregon) / Topsy Grade Rd J.C. Boyle 2‐way stop Topsy Grade Rd paved approximately 150ft before intersection. Adequate signage and striping. None. N

Green Springs Hwy (OR66) / Dam Access Road  J.C. Boyle 1‐way stop
Located on the north side of dam. Inadequate intersection signage and configuration, near curve in mainline. 

Needs improvements.

Minor widening and tree removal to improve sight distance and 
accommodate truck turning. Provide temporary advance warning signs to 

notify of trucks entering/exiting OR66 at the intersection.

Y (during widening and tree 
removal)

Copco Road / Copco 1 access road Copco 1 None  AB intersection, not stop controlled, low volume of traffic. None. N
Copco Road / Quail Lane Copco 1 None  Intersection to Copco Br. No stop sign, no striping, low volume intersection, low speed. None. N

Copco Road / Ager Beswick Road Copco 1 n/a Intersection to Copco Br. No stop sign, no striping, low volume intersection, low speed. None. N
Patricia Ave / Ager Beswick Road Copco 1 1‐way stop Poor striping and pavement markings, tree blocking sight distance. Remove Tree N

Copco Road / Daggett Road Copco 2 n/a
Poor AC pavement on Daggett Rd at intersection, low volume, no stop sign, no stop bar, OK sight distance.  

Should add stop control prior to dam removals.  Gate located 200ft from intersection.
Provide stop sign and stop bar. Y

Copco Road / Fall Creek Road Copco 2 n/a AB intersection, not stop controlled, low volume.
Regrade to conform with new Fall Creek Bridge immediately east of 

intersection.
Y (during regrading and bridge 

construction)

Copco Road / Lakeview Road Iron Gate n/a No signage, poor AC pavement at intersection, should add stop control prior to dam removals. Provide stop sign and stop bar.
Y (area near bridge 

replacement, may need flaggers 
during new bridge construction)

Lakeview Road / Powerhouse Access Iron Gate 1‐way stop
AB Intersection, no striping. 5 legs at intersection. Should reconfigure and improve stop control prior to 

construction.
Provide stop sign at powerhouse access road approach.

Y (area near bridge 
replacement, may need flaggers 
during new bridge construction)

Intersection Field Observations 
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Bridge Name Dam Road Bridge No. As‐Builts Year Built Haul or Access Deck Width Lane 1 Width Lane 2 Width Span Notes Recommended Improvements Temporary Traffic Control (Y/N)

Spencer bridge J.C. Boyle
Green Springs Hwy 
(OR66), Oregon

19789 Yes 2005 Haul 42.54' 12' 12'
3 spans @ 
557.74' total

Reinforced concrete deck on continuous steel 
plate girders, excellent condition. Also include 8' 
shoulder on each side. 

Assess eastern embankment and abutment after reservoir 
drawdown.  May need outer layer riprap repair based on 
assessment of erosion following the drawdown.

N

Timber bridge J.C. Boyle JC Boyle Dam Access n/a Partial Access 18' 16' None 100' Wood deck on rolled beams, fair condition
No construction access improvement.  Private bridge. Demolish 
post‐construction.

N

Concrete bridge J.C. Boyle
Unnamed Road over 
Spencer Creek

Noted the gabion walls next to the bridge are in 
good condition. No railing on the bridge. 

None, not impacted by the project. N

Unknown cattle bridge Copco 1 Private Access
Unknown cattle bridge ‐ 2.3mi upstream from 
Copco bridge

None. N

Copco Road bridge Copco 1
Copco Rd ‐ Ager 
Beswick Rd

2C0039 Yes 1988 Haul 24.67' 12' 12' 202.5' 4' deep CIP PS concrete box

Drawdown and post‐project flows have potential to cause 
erosion at the abutments or central pier.  Further evaluation 
during the detailed design phase.  Erosion protection may be 
required at the abutments or pier.

Y (during construction of 
improvements)

Daggett Road bridge Copco 2 Daggett Rd Partial 1983 Haul 14' 12' 42', 72', 58' 61' Timber deck on steel girders

Construction access improvements on private road. Existing 
structure will be replaced by a bridge of similar length and width 
as existing structure.  The new structure will be constructed 
adjacent to the existing bridge on a revised alignment and the 
old bridge removed after completion of the new structure.

N

Fall Creek Bridge Copco 2 Copco Rd 2C0198 No 1969 Access 25' 12' 12'
AC on deck in poor condition, wood railing in 
poor condition.  Connection only to power 
plant/grid station.

Construction access improvement on County Road.  Structure 
will be replaced by a single span bridge of similar length and 
width as the existing structure. 

Y (Staging involves  constructing half of 
bridge, using half of existing bridge for 
one‐way reversible traffic control in 
Stage 1. Move traffic with one‐way 

reversible traffic control on new half of 
bridge while constructing final half in 

Stage 2.)

Lakeview Road bridge Iron Gate Lakeview Rd 2C0255
No, but have 
Inspection 
Report

1960 Haul 14.4' 12'
9 spans @ 

24.9'  Total = 
272'

Reinforced concrete deck on steel simply 
supported beams.  Bents are timber pile 
extensions with timber or steel caps. Overall 
width is 17'. Posted load limits

Construction access improvements on County Road.  Structure 
will be replaced for construction access.  The new bridge will be 
similar in length and width and constructed on a revised 
alignment adjacent to the existing bridge.

Y (traffic control during pavement 
conform work at approach roadways)

Camp Creek Bridge 
(replace existing culvert)

Iron Gate Copco Road n/a No n/a Haul n/a n/a n/a n/a
Existing 10' Arched CMP pipe culvert to be 
replaced by a bridge.

Permanent long term improvement. Due to difficulty in knowing 
when erosion would occur, it is expected that replacement of the 
culvert with a bridge will be necessary.  A temporary structure 
and detour road upstream of the culvert would be constructed to 
maintain traffic during the works.

Y

Jenny Creek bridge Iron Gate Copco Rd 2C0280
Yes, but only 
GP & FP

2008 Haul 27.33' 12' 12' 113.5'
PC PS deck bulb tee girders, AC in good 
condition, MBGR in good condition 

Permanent long term improvement. The abutments are built on 
material deposited after the dam construction and the dam 
removal may cause significant erosion that could possibly 
undermine the abutments.  A new bridge would be constructed 
on the upstream side of the existing structure, on a modified 
alignment, to preclude damage to the structure after drawdown.

Y (during pavement conform work at 
approach roadways to new bridge)

Brush Creek bridge Iron Gate Copco Rd 2C0224 Yes 1976 Haul 24.5' 12' 12' 25' 18" concrete slab bridge

None, this bridge is located on the haul route (Copco Rd) and 
potential for some minor pavement rehabilitation post‐project 
condition. Post project erosion is not expected to impact 
abutments.

Y (during pavement rehab)

Dry Creek bridge (Fish 
Hook)

Iron Gate Copco Rd 2C0144 No 1960 Haul 30.75' 14' 14' 24.5' Timber deck and girders with AC overlay 
Construction access improvement on County Road.  Temporary 
bridge for construction duration and associated traffic.  Existing 
bridge to remain as is. 

Y

Pedestrian bridge ‐ 
private

Klamath 
River

None No n/a Deteriorated, not in use.  Should be removed. 

Demolish. The bridge spans the Klamath River just upstream of 
the confluence with Cedar Gulch.  The bridge is a cable 
suspension structure of unknown origin, with no connection to 
any approach roads.  The bridge is in very poor condition.  The 
bottom chord of the bridge is not high enough to pass the 
anticipated 100‐year flood following removal of the dams.

N

Campground Pedestrian 
bridge

Klamath 
River

None No n/a Well maintained. In flood plain

Demolish. The bottom chord of the bridge is not high enough to 
pass the anticipated 100‐year flood following removal of the 
dams.  An evaluation of the structure will be performed during 
the detailed design phase to determine whether removal or 
replacement will be required.

N

Structure Field Observations 
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Bridge Name Dam Road Bridge No. As‐Builts Year Built Haul or Access Deck Width Lane 1 Width Lane 2 Width Span Notes Recommended Improvements Temporary Traffic Control (Y/N)
Structure Field Observations 

Railroad bridge
Klamath 
River

None No n/a Central Oregon and Pacific RR Bridge Possible scour mitigation post‐project. N

Cottonwood Creek 
Bridge

Klamath 
River

Copco Rd 2C0257 No 1980 Haul 32' 12' 12' 89' Purple permit capacity for all trucks None.    N
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Description Dam Road No. of Pipes Culvert Size(s) Type of Pipe Notes Recommended Improvements Temporary Traffic Control (Y/N)

Topsy Grade Road at 
Unnamed Creek

J.C. Boyle Topsy Grade Rd 3 24" each
Unknown 

(possibly CMP)

PacifiCorp staff confirmed there is a pipe culvert connecting 
both sides of the road and conveying water through the 
culvert.  As built plans indicate 3‐24" culverts.  Pipe type 
unknown.

Potentially some minor post project improvements including 
removal of sediment and/or debris, redirection of flows through 
the culvert to the original downstream side, and erosion 
protection of downstream embankment.  Needs for these 
improvements will be confirmed following drawdown and 
associated monitoring.

Y (during erosion protection 
installation)

Unnamed Road at 
Unnamed Drainage

J.C. Boyle Unnamed  2 36" each CMP
Both sides of culverts silted.  Located well above lake water 
level.

Possible rock slope protection on downstream embankment. 
Culvert clean up to remove silt and some vegetation.  Need for 
these minor improvements would be confirmed following 
drawdown.

Y (during erosion protection 
installation culvert cleanup)

Copco Road at Beaver 
Creek

Copco 1 Copco Rd 1 60" CMP
Length of pipe is about 30 feet long with 1.5 feet cover 
under the Copco Rd. The gravel/dirt road is about 13 feet 
wide and is in a  fairly stable condition. 

Culvert is located above reservoir level and is not expected to be 
built on reservoir sediments.  Minor improvements such as, the 
addition of riprap armor to the face of the embankments may 
be required if erosion of reservoir sediments affects this culvert.  
Improvements to be confirmed following drawdown of Copco 
Lake and associated monitoring.

Y (during erosion protection 
installation )

Copco Rd at East Fork 
Beaver Creek

Copco 1 Copco Rd 1 60" CMP
Length of pipe is about 30 feet long with 1.5 feet cover 
under the Copco Rd. The gravel/dirt road is about 13 feet 
wide and is in a fairly stable condition. 

Culvert is located above reservoir level and is not expected to be 
built on reservoir sediments.  Minor improvements such as, the 
addition of riprap armor to the face of the embankments may 
be required if erosion of reservoir sediments affects this culvert.  
Improvements to be confirmed following drawdown of Copco 
Lake and associated monitoring.

Y (during erosion protection 
installation )

Copco Road at 
Raymond Gulch

Copco 1 Copco Rd 1 60" CMP
Length of pipe is about 20 feet long with 0.5 feet cover 
under the Copco Rd. The gravel/dirt road is about 11 feet 
wide and is in a fairly stable condition. 

Culvert is located above reservoir level and is not expected to be 
built on reservoir sediments.  Minor improvements such as, the 
addition of riprap armor to the face of the embankments may 
be required if erosion of reservoir sediments affects this culvert.  
Improvements to be confirmed following drawdown of Copco 
Lake and associated monitoring.

Y (during erosion protection 
installation)

Patricia Avenue at 
West Fork Unnamed 
Creek

Copco 1 Patricia Ave 1 36" CMP
The culvert is located beneath Patricia Avenue. The AC 
paved road is about 20 feet wide and is in a good condition. 
Posted speed limit is 25mph.

Culvert is located above reservoir level and is not expected to be 
built on reservoir sediments.  Minor improvements such as, the 
addition of riprap armor to the face of the embankments may 
be required if erosion of reservoir sediments affects this culvert.  
Improvements to be confirmed following drawdown of Copco 
Lake and associated monitoring.

Y (during erosion protection 
installation culvert cleanup)

Patricia Avenue at East 
Fork Unnamed Creek

Copco 1 Patricia Ave 1 36" CMP
The culvert is located under Patricia Avenue. The AC paved 
road is about 20 feet wide and it is in good condition. 
Posted speed limit is 25mph.

Culvert is located above reservoir level and is not expected to be 
built on reservoir sediments.  Minor improvements such as, the 
addition of riprap armor to the face of the embankments may 
be required if erosion of reservoir sediments affects this culvert.  
Improvements to be confirmed following drawdown of Copco 
Lake and associated monitoring.

Y (during erosion protection 
installation culvert cleanup)

Culvert at Deer Creek Copco 1 Ager Beswick Rd Unknown Unknown Unknown

The location is covered with heavy vegetation, so unable to 
take measurement of the culvert. The AC paved road is 
about 22 feet wide and in very good condition. Posted 
speed limit is 30mph. 

Culvert is located above reservoir level so no impact is 
anticipated and no improvement required.

N

Culvert Field Observations
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Description Dam Road No. of Pipes Culvert Size(s) Type of Pipe Notes Recommended Improvements Temporary Traffic Control (Y/N)

Culvert Field Observations

Culvert at Indian Creek Copco 1 Ager Beswick Rd Unknown Unknown Unknown

The location is covered with heavy vegetation, so unable to 
take measurement of the culvert. The AC paved road is 
about 22 feet wide and in very good condition. Posted 
speed limit is 30mph. 

Culvert is located above reservoir level so no impact is 
anticipated and no improvement required.

N

Daggett Road at Fall 
Creek

Copco 2 Daggett Rd 1 10ft CMP

Length of pipe is about 32 feet long with 3 feet cover under 
Daggett Road. The gravel road is about 16 feet wide and is 
located just behind a gate off of Copco Road. This is a pinch 
point on the Daggett Road that connects to Copco Road. 
This is a potential haul route to transport materials from 
the Copco 2 Power House.

One way control roadside sign with advance warning signs may 
be needed to provide caution to truck drivers. 

Y

Copco Road at Scotch 
Creek 

Iron Gate Copco Rd 1 10ft CMP
10ft pipe visually seen but not able to access due to heavy 
vegetation.  Road width at culvert is 22ft.

Some erosion is anticipated in the vicinity of the culvert 
following drawdown of the reservoir due to incision into 
reservoir sediments.  Culvert will likely need to be replaced and 
provided with a suitable erosion protection to account for the 
potential drop in creek bed elevation.  A temporary structure 
and detour road would be constructed immediately upstream of 
the culvert to maintain traffic during replacement.

Y

Copco Road 200' east 
of Scotch Creek 
drainage

Iron Gate Copco Rd 2 18", 12" CMP

Assessment of the condition of these pipes would be performed 
after completion of dam removals and hauling to assess 
whether any damage occurred during construction.  
Rehabilitation or replacement would be performed if necessary.

Y (during pipe replacement/repair)

Small cross culverts 
between Brush Creek 
and Scotch Creek

Iron Gate Copco Rd Multiple 12"‐18" CMP Pipes spaced every 200' to 300'.
Assess post project for damage due to construction traffic loads 
over pipe.  May require pipe repair or replacement.

Y (during pipe replacement/repair)

Copco Rd at Camp 
Creek ‐ replace culvert 
with bridge ‐ see 
structures table

Iron Gate Copco Rd 1 10' CMP arched Water in culvert.

Significant erosion is anticipated in this area following 
drawdown of the reservoir due to incision into reservoir 
sediments.  Due to difficulty in knowing exactly when the 
erosion would occur, it is expected that replacement of the 
culvert with a bridge will be necessary. Replace with a single 
span bridge along existing alignment. Provide temporary detour 
road upstream during replacement.

Y (during replacement)
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1. INTRODUCTION 
Klamath River Renewal Corporation (KRRC) is preparing the necessary documentation of compliance with all 
local, state, federal and tribal laws, including those for cultural and tribal resources. This Cultural Resources 
Plan (Plan) provide the Federal Energy Regulatory Commission (FERC) with a framework for understanding 
the cultural resources studies that KRRC has completed, those that are currently ongoing, and others that 
are anticipated to achieve regulatory requirements under Section 106 of the National Historic Preservation 
Act of 1966 (NHPA) as codified in 36 CFR Part 800. As requested in FERC’s July 2017 Additional Information 
Request (AIR), the Plan also provides the status of informal consultation completed to date by KRRC and 
PacifiCorp, acting as FERC’s non-federal representative under 36 CFR § 800.2(c)(4), in an effort to identify 
and evaluate cultural resources and develop measures to avoid, minimize, or mitigate potential adverse 
effects to historic properties (AIR #28). This consultation effort includes affected federally recognized and 
non-federally recognized tribes with regard to the identification and National Register of Historic Places 
evaluation of Traditional Cultural Properties; the Klamath Riverscape as a cultural landscape and/or 
Traditional Cultural Property (TCP); and the management, disposition, and treatment of human remains (AIR 
#29). The Plan also lays out how KRRC intends to coordinate Section 106 compliance with the cultural 
resource requirements of the California Environmental Quality Act (CEQA) and the California State Water 
Resources Control Board’s (SWRCB) tribal consultations required under California Assembly Bill (AB) 52. AB 
52 compliance is a requirement for the SWRCB’s consideration of KRRC’s application for a water quality 
certification under Section 401 of the Clean Water Act. 
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2. PLAN OVERVIEW 
KRRC developed this Cultural Resources Plan to guide the multifaceted phases of cultural resources 
compliance actions planned for the Lower Klamath Project (Project). Foremost among these tasks is 
identification of historic properties in the Project’s Area of Potential Effects (APE). Historic properties are 
cultural resources listed or eligible for listing in the National Register of Historic Places (NRHP). The Advisory 
Council on Historic Preservation (ACHP) regulations define the APE as the geographic area or areas within 
which an undertaking may directly or indirectly cause changes in the character or use of historic properties, 
if any such properties exist. The scale and nature of an undertaking influences the geographic scale of an 
APE, which may be different for different kinds of effects caused by the undertaking (36 CFR § 800.16(d)). 
Once defined, the APE will become the primary focus of the Project’s cultural and tribal resources studies. 

Additional resource identification efforts, effects determinations, and potential mitigation measures also are 
needed to meet Section 106 requirements, including an assessment of the completeness of previous 
cultural resource inventories conducted within the APE and particularly in the Areas of Direct Impacts (ADI) 
from dam removal. Anticipated effects to cultural and tribal resources include, but are not limited to, 
removal of historic project facilities, including the four dams; disturbances associated with road 
construction, disposal sites and staging activities; erosion and exposure associated with reservoir drawdown 
and enhanced river flows; and potential vandalism and theft to re-exposed sites. Cultural resources 
identification efforts for the Project, including pre-drawdown surveys for portions of the ADI not previously 
inventoried are underway. Planning efforts are also occurring for drawdown, dam removal, and post-
drawdown events.  These include developing field inventory and site monitoring procedures to ensure the 
consideration of effects on anticipated (based on the historic record) and unanticipated cultural and tribal 
resources. 

Previous cultural resources surveys conducted by PacifiCorp in the early 2000s for the Klamath 
Hydroelectric Project (FERC License No. 2082) relicensing encompassed existing developments on the main 
stem Klamath River, including the four developments that will be removed by the Project. The PacifiCorp 
cultural resources study (PacifiCorp 2004) documented hundreds of cultural resources sites within a then-
defined Field Inventory Corridor (FIC), although not all identified cultural resources have official NRHP 
eligibility determinations. The eligibility of many cultural resources within the ADI for the Project requires 
reevaluation because their eligibility under the Klamath Hydroelectric Project relicensing was never 
formalized through consultation with the California and Oregon State Historic Preservation Officers (SHPOs), 
or because other components of the sites were not considered in the original evaluations. New cultural and 
tribal resources sites identified through ongoing and future survey efforts will also require NRHP evaluation 
determinations, particularly for those resources within the ADI. Following evaluation and effects assessment, 
the Project anticipates developing mitigation measures for historic properties that will be adversely affected 
by the Project. 

PacifiCorp completed a NRHP evaluation report of the Klamath Hydroelectric Project, comprised of seven 
generation facilities and their related resources located along the Klamath River and its tributaries in 
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Klamath County, Oregon, and Siskiyou County, California. That report included the four developments 
planned for removal (J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate) as part of the Project.  The Fall 
Creek powerhouse, located on a tributary of the Klamath River, just north of Copco No. 2 was also evaluated 
at that time. A historic context statement (Kramer 2003a) and Determination of Eligibility Report (Kramer 
2003b) were developed for the Klamath River Hydroelectric Project District (P-47-004015), noting its NRHP 
eligibility under Criterion A for its association with the industrial and economic development of southern 
Oregon and northern California (Kramer 2003b). The California and Oregon SHPOs have not concurred with 
this eligibility recommendation.  Updating these recommended evaluations and achieving their formal 
eligibility determinations remains an important element to be completed as part of this Cultural Resource 
Plan.  

As part of the 2004 relicensing effort, PacifiCorp sponsored tribal ethnographic studies, prepared by the 
Klamath, Shasta, Karuk, and Yurok Tribes, which combined ethnography with extensive oral interviews to 
identify traditional cultural properties/sensitive cultural resources (TCPs/SCRs). PacifiCorp also provided for 
an investigation of the feasibility of nominating Klamath River corridor as a traditional cultural 
riverscape/traditional cultural property (TCRe/TCP). The NRHP evaluation of the TCPs, SCRs, and the TCRe 
was not formalized through consultation with the California and Oregon SHPOs and the associated federal 
agencies and remains a task for implementation under the Project.  

KRRC will prepare a draft Historic Properties Management Plan (HPMP) for the Project which will include 
management, treatment, protection, and mitigation measures for historic properties, as described in greater 
detail in Section 8 below and consistent with FERC’s “Guidelines for the Development of Historic Properties 
Management Plans for FERC Hydroelectric Projects” (2002). The HPMP will include an Inadvertent Discovery 
Plan, which will outline protocols regarding unanticipated finds, as well as a Monitoring Plan to provide 
general protocols for monitoring historic properties and other select areas that will benefit from monitoring 
during and following dam removal. Measures to manage, treat, protect, and mitigate historic properties 
developed under the Section 106 consultation process will be coordinated with the applicable measures 
developed under the SWRCB’s AB 52 consultations.     

Finally, both Native American and European American human burial sites have been previously identified in 
the Project’s limit of work. These include individual graves, burials in prehistoric village sites, and prehistoric 
and historic-period cemeteries along the Klamath River corridor. Adverse effects to human burial sites have 
been identified as a key concern of tribes, and possible downstream erosion and enhanced river flows may 
cause degradation of soil and exposure of human burials. Before dam removal occurs, a Plan of Action and 
protocols for treatment of human burials will be developed by KRRC. 

Since the Project meets many of the requirements of 36 CFR § 800.14, a Programmatic Agreement (PA) will 
be completed during the Section 106 process.  The PA will be developed in consultation with the Cultural 
Resources Working Group (CRWG) and FERC.     
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3. ONGOING CONSULTATIONS 
3.1 Informal Consultation (NHPA) 
FERC designated KRRC as its designated non-federal representative, pursuant to Section 106 of the NHPA 
(54 U.S.C § 300101 et seq.) and the ACHP’s regulations at 36 C.F.R. § 800.2(c)(4). In January 2018, KRRC 
initiated informal consultation with affected tribes and other tribal organizations as FERC’s designated non-
federal representative, pursuant to Section 106 of the NHPA (54 U.S.C § 300101 et seq.) and the ACHP 
regulations at 36 C.F.R. § 800.2(c)(4). Twenty-five federally and non-federally recognized Tribes located in 
northern California and southern Oregon received invitation letters to participate in the informal consultation 
process and included tribes previously identified by FERC during its tribal consultation efforts as well as by 
the California Native American Heritage Commission (NAHC) List and Oregon Commission on Indian 
Services.  The invitation was extended to federally recognized tribes consistent with 36 CFR 800.2(c)(2) and 
non-federally recognized tribes pursuant to 36 CFR 800.2(c)(5). Currently eight tribes have accepted 
participation in the ongoing informal consultation with KRRC: Karuk Tribe, Klamath Tribes, Modoc Tribe of 
Oklahoma, Quartz Valley Indian Reservation, Shasta Indian Nation, Shasta Nation, Cher’Ae Heights of the 
Trinidad Rancheria, and the Yurok Tribe. KRRC held a project introduction meeting with the participant 
Tribes on April 6, 2018 in Yreka, California. This meeting provided a project overview, reviewed the previous 
cultural resource studies, discussed the informal consultation process, and provided an overview and 
invitation to the tribes to participate in the CRWG (see below). Additional meetings and consultation efforts 
pursuant to Section 106 with tribes and other interested parties will continue.   

Among the topics requiring tribal consultation are the delineation of the APE, the identification and 
evaluation of TCPs, the proposed Klamath Cultural Riverscape, and the management and disposition of 
cultural and human remains. KRRC is preparing a cultural resources work plan to guide the Section 106 
process through the course of the Project. This work plan includes the written definition of a preliminary APE; 
a discussion of the integration of the proposed Klamath Cultural Riverscape into the APE; draft protocols for 
inadvertent discoveries; and an outline for a Plan of Action and appropriate treatment of human remains, 
funerary objects, sacred objects, and objects of cultural patrimony. 

3.2 California Consultations 
KRRC is participating in related tribal cultural resources consultation efforts being conducted by the SWRCB 
for the Project. SWRCB is conducting their consultation as part of CEQA review for KRRC’s application for a 
Water Quality Certification for the Project pursuant to Assembly Bill 52 (AB 52). AB 52 requires California 
state and local agencies to consider a proposed action’s impacts to Tribal Cultural Resources (TCRs) as part 
of the agency’s review of the proposed action under the CEQA.  A TCR is defined as a site, feature, place, 
cultural landscape, sacred place, or object with cultural value to a California Native American tribe.  
California Native American tribes are those tribes registered with the California NAHC, regardless of whether 
the tribes are federally-recognized.  KRRC’s tribal resources lead has participated in meetings and 
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teleconferences held between the SWRCB and the tribes engaged in the AB 52 consultation. As this 
California AB 52 tribal consultation process will overlap in part with the Section 106 consultation, KRRC will 
make efforts to coordinate and integrate the two processes to the extent feasible and as appropriate.      
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4. CULTURAL RESOURCES WORKING 
GROUP 

KRRC has established a CRWG to provide a collaborative and interactive process for data sharing, 
participation, and discussion among the applicants, tribes, and resource agencies during the Section 106 
consultation process. The CRWG is comprised of representatives from federal agencies with administered 
lands in the project APE (U.S. Forest Service and Bureau of Land Management; Figure 4-1), as well as 
California and Oregon SHPOs and tribes (Table 4-1). Other invited parties include the Bureau of Reclamation 
and United States Army Corps of Engineers (USACE) who have currently elected not to participate. KRRC 
expects membership of the CRWG to expand as consultation proceeds.  

The goals of the CRWG include: (1) definition of the project APE; (2) preparation of a Programmatic 
Agreement and other guidance documents; (3) overall guidance on the scope and level of effort required for 
inventory and evaluation of historic, archaeological, and tribal resources; (4) assessment of effects to 
Historic Properties; (5) identification and implementation of mitigation measures. In addition, KRRC will 
consult with the CRWG in the development of a HPMP.   

The CRWG held an initial meeting on September 5, 2017, the purpose of which was to provide working 
group members with background information on the Project, status of cultural resources inventory and 
evaluation efforts, and allow for the identification and discussion of the CRWG’s goals and objectives. 
Subsequent to that meeting, KRRC developed a preliminary APE for the Project.   

KRRC hosted a second meeting on December 14, 2017 to review the KRRC’s draft APE. A third CRWG 
meeting occurred on March 15, 2018 to provide an update on Section 106 consultation, the project 
schedule, anticipated field work dates, next steps in SHPO consultation, and outlining the process for 
developing the Section 106 agreement document.  KRRC plans to hold the next CRWG meeting in August 
2018. 

Table 4-1 Current Participants - Cultural Resources Working Group 

Agency/Entity Status 
KRRC Applicant 
PacifiCorp  Applicant  
AECOM Technical Representative 
CDM Smith Technical Representative 
USDA Forest Service, Klamath National Forest Federal 

Bureau of Land Management, Klamath Falls, Oregon  
and Redding, California Field Offices 

Federal 

California Office of Historic Preservation State of California 
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Agency/Entity Status 
Oregon State Historic Preservation Office State of Oregon 
Cher’Ae Heights of Trinidad Rancheria Tribe 
Karuk Tribe Tribe 
Klamath Tribes Tribe 

Modoc Tribe of Oklahoma Tribe 
Quartz Valley Indian Reservation Tribe 
Shasta Indian Nation Tribe 
Shasta Nation Tribe 
Yurok Tribe Tribe 

 

KRRC also anticipates outreach to local municipalities, museums and historical societies, and other entities 
that may have an interest in the consideration and treatment of historic properties. KRRC will send letters to 
these parties to seek and consider their views concerning the identification, evaluation, and treatment of 
historic properties.  
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Source: 2012 EIS/R (USBR and CDFW 2012) 

Figure 4-1 Land ownership in the project vicinity 
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5. DEFINITION OF THE AREA OF 
POTENTIAL EFFECTS 

Implementing regulations of the NHPA require federal undertakings to determine the scope of identification 
efforts (36 CFR § 800.4(a)). This is accomplished in part by determining and documenting the APE (36 CFR 
§ 800.4(a)(1)). The APE means the “geographic area or areas within which an undertaking may directly or 
indirectly cause alterations in the character or use of historic properties, if any such properties exist.” 
Furthermore, the APE “is influenced by the scale and nature of an undertaking and may be different for 
different kinds of effects caused by the undertaking” (36 CFR § 800.16(d)). Inclusion of land within an APE 
does not mean that an undertaking would affect any or all cultural resources in that area. Defining an APE 
provides both the lead federal agency and consulting parties with a basis for understanding the geographic 
extent of anticipated impacts of a proposed project, which is necessary to determine whether the project 
may adversely affect historic properties. 

As the lead federal agency for the Project, FERC defines the APE, in consultation with other federal agencies, 
tribes, SHPOs, THPOs, KRRC, PacifiCorp, and other consulting parties. KRRC and PacifiCorp, in collaboration 
with the CRWG members and tribes are in the process of developing a preliminary APE and will continue to 
refine the APE as a part of the Section 106 process.  The KRRC is currently receiving comments from the 
participants in the Section 106 process and will engage in additional consultation to address agency/entity 
concerns.     
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6. RESOURCE IDENTIFICATION 
6.1 Records Search Update 

As part of the Klamath Hydroelectric Relicensing (FERC 2007) and Klamath River Dam Removal (USBR 
2012) studies, PacifiCorp (2004) and Cardno ENTRIX (2012) completed cultural resources records searches 
to collect information of previous archaeological research and historical information. These earlier record 
searches provided baseline resource data for the respective project areas through 2012. In 2017, KRRC 
completed an updated records search and literature review for the Project to add information for the 
intervening 5-year period, or through 2017. The cumulative results of the 2017 KRRC records searches are 
summarized first, followed by State-specific summaries.   

The 2017 KRRC records search area extended from the outlet of the Klamath River at the southern end of 
Upper Klamath Lake in Klamath County, Oregon (RM 255) downstream to the confluence of Klamath River 
and Humbug Creek in Siskiyou County (RM 174), for a total of 81 river miles. The section of river below lron 
Gate Dam (the downstream-most Project development) was included in the initial records search since this 
area lies within the altered 100-year floodplain following dam removal, where cultural resources have the 
potential to be affected. The records search area encompassed a 0.5-mile wide zone, extending on either 
side of the shorelines of Lake Ewauna, Link River, J.C. Boyle Reservoir, Copco Lake, and Iron Gate Reservoir, 
or from the center point of the Klamath River in areas where a flowing river exists. The records search 
identified 502 previously recorded cultural resources, comprised of a broad range of archaeological sites, 
built environment resources, isolated finds, and a few locations of an undetermined resource type (Table 6-
1). 

In response to the delineation of a preliminary APE, KRRC initiated an expanded records search in 2018 for 
an area encompassing a 0.5-mile wide zone on either side of the Klamath River from below Humbug Creek 
to the mouth of the river at the Pacific Ocean, in California. KRRC will incorporate results of the 2018 
expanded records search for California into future reports and are not reflected in the discussion and tables 
provided below. 

The 2017 records search identified 290 previously recorded archaeological sites, including 170 sites in 
Oregon and 120 sites in California. Collectively, these sites consist of 162 prehistoric resources, 19 of which 
have documented ethnographic associations or uses. Also recorded are 83 historic-period archaeological 
sites and 44 sites with both prehistoric and historic-period components. These latter sites, termed multiple 
component sites, include at least eight locations that have documented ethnographic use. The final 
archaeological site consists of a resource of unknown temporal association.  
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Table 6-1 Summary of Previously Recorded Cultural Resources for Oregon and California (2017 
Records Search). 

Resource 
Type 

Component Type 

Prehistoric Historic Multiple Ethnographic  
Only 

Unknown Total 

Archaeological 
Site 

162 83 44 -- 1 290 

Ethnographic -- -- -- 1 -- 1 
Built 
Environment 

-- 24 3 -- -- 27 

Isolated Find 158 17 -- -- 1 176 
Undetermined -- -- -- -- 8 8 
Total 320 124 47 1 10 502 

 

One resource has been recorded as an ethnographic location that figures prominently in an important 
legend in Shasta Indian oral history. 

A group of 27 built environment resources, comprised of manufactured structures, features, and 
facilities, have been previously recorded, including 15 in Oregon and 12 in California. The built environment 
resources include intact structures, such as log cabins and sheds; power facilities, including powerhouses; 
bridges; boardwalks; cemeteries; a lumberyard; a commercial sawmill; and other constructed features. 

Eight resources of undetermined resource type or age have been reported in California. While the physical 
location for these sites has been recorded, other information such as the types of artifacts and/or features 
present is unavailable.  

The final resource type consists of a group of 176 isolated finds, which typically represent locations with five 
or fewer artifacts or single features. These finds include 108 isolates in Oregon and 68 isolates in California. 
The isolated finds encompass 158 prehistoric resources, 17 historic-period isolates, and 1 feature of 
unknown age.  

6.1.1 Oregon Records Search 

Within the State of Oregon, the 2017 records search area included the length of the Klamath River from its 
outlet at Upper Klamath Lake at Link River Nature Trailhead (RM 255) south to the Oregon/California 
Stateline (RM 214), for a total length of roughly 41 river miles. This river stretch also included the Link River 
and Lake Ewauna. The records search area encompassed a 0.5-mile wide zone, extending on either side of 
the shorelines of Lake Ewauna, Link River, and J.C. Boyle Reservoir, or from the center point of the Klamath 
River in areas where the river remains free flowing.   
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In April 2017, KRRC reviewed records on file at the Oregon SHPO to determine the extent of previously 
recorded cultural resources and past investigations within Oregon records search area. This records search 
was conducted using the Oregon Archaeological Records Remote Access (OARRA) GIS database maintained 
by the Oregon SHPO. This database contains all cultural resources reports and resource forms approved by 
SHPO and provides information on the location of previously recorded archaeological sites, cultural resource 
surveys, National Register properties, and cemeteries. In addition, KRRC also reviewed the separate Oregon 
SHPO online Oregon Historic Sites Database to collect information regarding built environment resources 
located within the records search area.  

In July 2017, KRRC conducted a records search at the BLM Klamath Falls Resource Area office in Klamath 
Falls, Oregon. KRRC examined cultural resources files for government lands in Klamath County, Oregon, for 
recent project reports and copies were made of relevant reports and resource records. In October 2017, 
KRRC visited the Southern Oregon Historical Society (SOHS) Library in Medford, Oregon to examine the John 
C. Boyle papers, maps, and photograph collection pertaining to the Klamath River area. 

In addition to these office visits, KRRC researched online newspaper archives, including the National Digital 
Newspaper Program archives provided by the Library of Congress and National Endowment for the 
Humanities (chroniclingamerica.loc.gov); GeneaologyBank newspaper archives provided by NewsBank, Inc. 
(geneaologybank.com); the California Digital Newspaper Collection repository provided by University of 
California, Riverside (cdnc.ucr.edu); and newspaper archives provided by Ancestry.com. KRRC also reviewed 
copies of the Klamath County Historical Society Klamath Echoes for relevant site and historic context 
information. 

In May 2017, KRRC requested and received cultural sources data from PacifiCorp, including GIS shapefiles 
with previous survey and resource locations, as well as a copy of the final cultural resources technical report 
for Klamath Hydroelectric Relicensing Project (PacifiCorp 2004). 

Previous Cultural Resources Studies  

The 2017 Oregon records search and literature review identified 119 previous cultural resources 
investigations as having been conducted within the records search area, with five of these studies (Kramer 
2003a, 2003b; Cardno ENTRIX 2012; PacifiCorp 2004; Daniels 2006) completed specifically for the Project. 
Collectively, these reports provide a broad range of reference materials derived from pedestrian surveys, 
archaeological testing and evaluation, prehistoric and historic-period context documents, and professional 
studies. Most reports (n=79) detail the results of cultural resources surveys or survey/excavation work 
conducted across the records search area. Twenty-three reports consist of archaeological, ethnographic, or 
historical overviews that include the Klamath River area. An additional 10 reports describe archaeological 
excavations and one report focuses on an archaeological survey and provides a cultural overview. Also 
included are two archaeological research designs, one scope of work, one Ph.D. dissertation, and two 
professional papers.  
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Previously Recorded Cultural Resources  

The 2017 Oregon records search identified 296 previously recorded cultural resources, consisting of 170 
archaeological sites, 18 built environment resources, and 108 isolated finds (Tables 6-2). By component 
type, these resources include 206 prehistoric, 65 historic-period, 24 multiple (prehistoric and historic-
period), and 1 resource of unknown temporal association.   

Table 6-2 Oregon - Previously Recorded Resources by Resource Type and Component 

Resource Type 
Component Type 
Prehistoric Historic Multiple Unknown Total 

Archaeological 
Site 

113 35 21 1 170 

Built 
Environment 

-- 15 3 -- 18 

Isolated Find 93 15 -- -- 108 
Total 206 65 24 1 296 

Archaeological Sites 

Archaeological sites represent roughly 57 percent of the previously recorded resources in Oregon. The sites 
consist of 113 prehistoric, 35 historic-period, 21 multiple components, and 1 unknown component property. 
The prehistoric component sites include housepit villages; lithic scatters; bedrock milling features (BRMs); 
lithic scatters with associated cultural features; one toolstone quarry; peeled trees; village sites and lithic 
scatters with human burials; a rockshelter with human burials; a cremation site; and rock art sites.  

The historic-period archaeological sites include late-nineteenth or early-twentieth century properties 
associated with the development of agriculture including abandoned ditches or other features such as 
homesteads; logging; public works (hydroelectric); transportation (railroad berms); and recreation. 
Agricultural-related sites include settlements (homesteads) with or without features, irrigation ditches, rock 
walls, cairns, and artifact scatters. Logging-related sites include a portable sawmill location and artifact 
scatters. Homesteads include the remains of Hoover’s 41 Ranch and artifact scatters. The former locations 
of a dam and powerhouse near Keno represent public works sites. Transportation-related sites consist of an 
abandoned segment of the Weyerhaeuser Railroad grade and other railroad berms. Also related to 
transportation is Robber’s Rock, a large boulder, historically used as a hiding spot for stagecoach thieves. 

The multiple component sites comprise both prehistoric and historic-period archaeological components. 
Prehistoric components associated with these sites include housepit villages, a housepit village with a 
documented historic-period boat landing, lithic scatters, and a rock art panels with both prehistoric and 
historic elements. Historic-period components comprise historic homesteads or ranches and artifact 
scatters, and water conveyance ditches.   

One peeled tree represents an unknown component of either prehistoric or historic-period use.   
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Information regarding the NRHP eligibility of the archaeological sites is based on recommendations provided 
by Cardno ENTRIX (2012), or by eligibility information noted on site records that were updated since 
preparation of the Cardno ENTRIX study.  Overall, 38 archaeological sites are considered NRHP-eligible, 53 
sites are potentially eligible for listing, 8 sites are not eligible, and 71 sites are either unevaluated or have 
undetermined NRHP eligibility status. 

Built Environment Resources 

The Oregon records search identified 18 properties with built environment resources, including 15 historic-
period and 3 multiple component locations. Collectively, the built environment resources are associated with 
the historic themes of commerce, settlement, transportation, public works, and recreation or tourism.  

The commerce-themed resources include the Weyerhaeuser Company Mill Complex, a water tower, and a 
lumberyard. Settlement-related sites include a log cabin, a shed, a split rail fence, the Frain Ditch, the Way 
Ranch Complex, the Topsy/Frain School, Way Cemetery, Spencer Cemetery, and grave and structural 
remains at Hoover’s 41 Ranch. Transportation-related resources include a bridge and an associated boat 
dock. Public works resources include two hydroelectric powerhouses, comprised of the westside and 
eastside plants at Klamath Falls. Recreation or tourism is represented by a group of boardwalks for wildlife 
viewing. The final built environment resource consists of a New Age rock medicine wheel. 

NRHP eligibility information for these resources indicates that eight are NRHP-eligible properties, including 
the Way Station/Ranch Complex, Topsy/Frain School, Frain Ranch, the westside and eastside powerhouses, 
a lumberyard with nine features near Lake Ewauna, Hoover’s 41 Ranch, and the Weyerhaeuser Company 
Mill Site. Three built environment resources have been assessed as not eligible, including a bridge and dock, 
a water tower, and boardwalks associated with wildlife viewing. Four built environment resources are 
unevaluated and three other resources are classified as undetermined concerning NRHP eligibility. 

Isolated Finds 

The Oregon records search identified 108 isolated finds, consisting of 93 prehistoric and 15 historic-period 
resources. Prehistoric isolates include 5 ground stone tools, 1 ground stone tool with debitage, 1 exposure 
of multiple ground stone tools, 27 single flakes, 36 locations with multiple flakes, 18 flaked stone tools, 4 
flaked stone tools with debitage, and 1 flaked stone tool with a battered stone tool. The ground stone tools 
include pestles, a mano, a metate fragment, bowl mortar fragments, and unspecified objects. The flaked 
stone tools include chert cores, flake tool, and scrVCrs; obsidian projectile points and fragments, bifaces and 
fragments, and a flake tool; and one uniface of unspecified material. Debitage comprises obsidian, chert, 
and basalt flakes.   

The historic-period isolates consist of one metal watering can, two bottle glass fragments, one automobile 
body, one blazed tree, one dump of oyster shell, seven debris scatters or dumps, and two areas containing 
multiple dumps possibly associated with logging. 
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6.1.2 California Records Search Results 

Within the State of California, the 2017 KRRC records search area included the length of the Klamath River 
from the Oregon/California Stateline (RM 214), downstream to Humbug Creek (RM 174), for a total length of 
roughly 40 river miles. The section of river below Iron Gate Dam (the downstream-most project development) 
was included in the records search since this 18-mile-long area lies within the altered 100-year floodplain 
following dam removal, where the Project has the potential to affect cultural resources. The records search 
area included a 0.5-mile wide zone, extending on either side of the shorelines of Copco Lake and Iron Gate 
Reservoir, or from the center point of the Klamath River in areas where the river remains free flowing.   

In 2017, KRRC completed two records searches for the Project in California. In April 2017, KRRC conducted 
a review of the records housed at the Northeast Information Center at California State University, Chico. 
Research included gathering archaeological site forms, survey and excavation reports, maps, and other 
records. Survey and site locations were hand-plotted onto United States Geologic Survey (USGS) topographic 
maps at the Northeast Information Center. Archival research of historic registers included the California 
Historic Landmarks, NRHP, California Register of Historical Resources (CRHR), and California Points of 
Historical Interest, California Inventory of Historic Resources, and the California State Historic Resources 
Inventory. Also in April 2017, KRRC visited the Klamath National Forest office and the Siskiyou County 
Museum, both in Yreka, California. Klamath National Forest Heritage Program Manager Jeanne Goetz 
conducted a search of records for Forest Service lands within or near the records search area and provided 
appropriate archaeological site record forms.  

In addition to these office visits, KRRC searched online newspaper archives, including the National Digital 
Newspaper Program archives provided by the Library of Congress and National Endowment for the 
Humanities (chroniclingamerica.loc.gov); GeneaologyBank newspaper archives provided by NewsBank, Inc. 
(geneaologybank.com); the California Digital Newspaper Collection repository provided by University of 
California, Riverside (cdnc.ucr.edu); and newspaper archives provided by Ancestry.com. 

KRRC contacted the NAHC in June 2017, to secure a review of the Sacred Lands file for a 0.5-mile wide area 
on either side of the Klamath River corridor, extending from the California-Oregon state line downstream to 
the Pacific Ocean. In a June 14, 2017 letter, the NAHC stated that there was a positive result, with the 
recommendation to contact the Karuk Tribe, the Yurok Tribe, and Shasta Nation. The NAHC also provided a 
consultation list of tribes with traditional lands or cultural places located within the boundaries of Del Norte, 
Humboldt, and Siskiyou counties.   

Previous Cultural Resources Studies  

The 2017 California records search and literature review identified that 58 previous cultural resources 
investigations have been conducted within the records search area, with 5 of these studies (Kramer 2003a, 
2003b; Cardno ENTRIX 2012; Durio 2003; PacifiCorp 2004) completed specifically for the Project. Fourteen 
of these studies are archaeological, ethnographic, or historical overviews, while eight reports describe 
archaeological excavations. Two studies involved cultural resources monitoring, while the remaining 34 
projects involved archaeological survey or inventory. Overall, an estimated 8,189 acres of federal, state, 
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and/or private land have been surveyed within the records search area, although survey acreage information 
was not available for all projects covered in the reports. 

Previously Recorded Cultural Resources  

The 2017 California record searches identified 206 previously recorded cultural resources, consisting of 
120 archaeological sites, 1 ethnographic property, 9 built environment resources, 68 isolated finds, and 8 
resources of an undetermined resource type (Tables 6-3). By component type, these resources include 114 
prehistoric, 59 historic-period, 23 multiple (prehistoric and historic-period), 1 ethnographic property, and 9 
resources whose temporal association is unknown.   

Table 6-3 California - Previously Recorded Resources by Resource Type and Component 

Resource 
Type 

Component Type 
Prehistoric Historic Multiple Ethnographic  Unknown Total 

Archaeological 
Site 

49 48 23 0 -- 120 

Ethnographic -- -- -- 1 -- 1 
Built 
Environment 

-- 9 -- -- -- 9 

Isolate 65 2 -- -- 1 68 
Undetermined -- -- -- -- 8 8 
Total 114 59 23 1 9 206 

Archaeological Sites 

Archaeological sites represent roughly 60 percent of the previously recorded resources. The sites consist of 
49 prehistoric, 48 historic-period, and 23 multiple components. Identified prehistoric period sites include 
housepit villages; campsites; lithic scatters; lithic scatters with associated cultural features; toolstone 
quarries; a possible vision quest site with multiple features; and a human burial site. 

The historic-period archaeological sites consist of late-nineteenth or early-twentieth century properties 
associated with the development of agriculture, including settlements or features such as homesteads; 
logging; mining; commercial; public works (hydroelectric); and transportation. Agricultural-related sites 
include settlements (homesteads) with or without features, irrigation ditches, rock walls, piled rock in 
agricultural fields, and artifact scatters.   

Logging-related sites focus on elements of the former Klamathon townsite, including the town and lumber 
mill and the associated Pokegama log chute and ditch flume. Mining related sites, located in the Klamath 
River area below Hornbrook, include two quartz mines and four placer mines with ditches and/or tailings. 
The collective Beswick Hotel, ranch, and Klamath Hot Springs area represent the single commercial 
property. An extensive refuse scatter associated with the Copco No. 1 Village is the sole public works site. 
Finally, transportation-related sites consist of an abandoned segment of the Klamath Lake Railroad, a 
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collapsed trestle and segment of railroad grade, a segment of Topsy Road, a road leading to Horseshoe 
Ranch, and a segment of the California-Oregon Stage Road.  

The multiple component sites include both prehistoric and historic-period components. Prehistoric 
components associated with these sites include housepit villages, a housepit village with a documented 
historic-period cemetery, lithic scatters, a toolstone quarry, and a rockshelter. Historic-period components 
comprise mining camps and/or tailing, agricultural-related resources such as historic ranches and artifact 
scatters, and a possible commercial property associated with a former saloon.   

A group of eight sites, termed the Pollock Sites, represent unknown site components. Currently, the only 
information available for these sites relates to their location, which is noted along the Klamath River 
between Klamathon and Humbug Creek.   

Information regarding the National Register eligibility of the archaeological sites is based on 
recommendations provided by Cardno ENTRIX (2012), or by eligibility information noted on new or updated 
site records that were not part of the Cardno ENTRIX study. Of the 120 archaeological sites, one property is 
listed in the National Register as a contributor to a district, one site is determined individually eligible, three 
sites are contributors to a district determined eligible, 29 sites appear eligible for listing, two sites might 
become eligible for listing when more historical research is performed; four sites have been found ineligible; 
and the remaining 80 sites have not been evaluated for NRHP eligibility.  

Ethnographic Resource 

The records search identified one resource that figures prominently in an important legend in Shasta Indian 
oral history. This resource appears eligible for listing in the National Register.  

Built Environment Resources 

The 2017 California records search identified nine historic-period built environment resources associated 
with the historic themes of commerce, settlement, transportation, and public works. The single commerce-
themed resource includes a former service station converted to residence (Klamath Kamp). Two settlement-
related sites have been recorded, consisting of a post-1930s duplex residence with associated structures 
and the Frank Wood cabin, a late 1890s to 1950s era homesite. Transportation-related sites consist of a 
one-lane, wooden and steel beam truss bridge over the Klamath River (Ash Creek Bridge), and a two-lane, 
concrete, T-beam Bridge over the Klamath River (Bridge 02-0015). Public works sites include four recorded 
elements of the Klamath Hydroelectric Project, including Copco No. 1 hydroelectric powerhouse and dam; 
Copco No. 2 hydroelectric powerhouse; Fall Creek hydroelectric powerhouse; and the Copco No. 2 wooden 
stave penstock. The Fall Creek Powerhouse coincides with the reported location of an ethnographic Shasta 
Indian village; however, this component of the site has not been archaeologically recorded.  

Besides these nine built environment resources, standing historic-period structures have been identified at 
several archaeological sites, including a ranch house and bunkhouse at the Beswick Hotel site (CA-SIS-513-
H) and a shed at Copco II Ranch (CA-SIS-2239-H). The historic Spannaus Barn was noted at 
prehistoric/ethnographic site CA-SIS-2574, but was not recorded as an element of the site. 
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NHRP eligibility information for these nine sites indicates that the two Klamath River bridges have been 
determined eligible for listing. The four hydroelectric-related sites were noted by Cardno ENTRIX (2012) as 
appearing eligible for separate listing, but these sites have also been documented as contributing elements 
to the Klamath Hydroelectric Historic District (Kramer 2003b), which has yet to be concurred upon by the 
California and Oregon SHPOs.  Also recommended as NRHP-eligible is the Frank Wood cabin. The final two 
resources, composed of a residence and a former service station, have been noted as not eligible for the 
NRHP. 

Isolated Finds 

The 2017 California records search identified 68 isolated finds, including 65 prehistoric resources, 2 
historic-period isolates, and 1 isolated feature of unknown age. Prehistoric isolates include one small rock 
cairn, one bedrock milling feature, one location with two possible cupule boulders, one incised cobble, one 
piece of possible ground stone, one unifacial mano, one cobble mortar, one basalt maul, three obsidian 
biface fragments, one chert biface fragment, one basalt core, nine chert cores, one jasper core, two chert 
flake tools, one chert barbed projectile point, one chert projectile point midsection, one chert scraper, and 
four obsidian unifaces. Forty-one isolate locations were found to contain debitage, ranging from 1 flake to as 
many as 13 flakes in a single location. Debitage includes obsidian, chert, and basalt. Eleven isolates contain 
both tools and debitage.  

The historic-period isolates consist of one rusted horseshoe and the remains of a wagon. The isolate of 
unknown age is described as a rocky depression. 

6.1.3 Archaeological Districts 

FERC Relicensing Study Proposed Archaeological Districts, California and Oregon 

As part of the Klamath Hydroelectric Project relicensing study (FERC 2007), five areas of multiple prehistoric 
sites were identified along the same section of the Klamath River that was considered as a potential 
National Register District (PacifiCorp 2004:3-198-199; FERC 2007:3-544). This district included four groups 
of multiple sites in Oregon located at the head of Link River and the mouth of Upper Klamath Lake, Teeter’s 
Landing, Spencer Creek/mouth of upper Klamath River Canyon, and near Frain Ranch. In California, a 
cluster of three villages near Fall Creek, in the Copco Lake area, comprised the fifth potential district group 
(Table 6-4). The National Register eligibility of these districts has not been finalized. 

A historic-period archaeological district was also considered for the Frain Ranch, in Oregon (PacifiCorp 
2004:3-200). Due to their association with early homesteading and the beginning of ranching and 
agriculture within the upper Klamath River, four Frain ranch area sites were envisioned for this district. The 
National Register eligibility of this district has not been finalized. 
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Table 6-4 FERC Relicensing Study Proposed Archaeological Districts 

District Type Area 
Prehistoric Link River area and mouth of Upper Klamath Lake, OR 

Teeter’s Landing, OR 
Spencer Creek/mouth of upper Klamath River Canyon, OR 
Near Frain Ranch, OR 

Fall Creek Villages, near Copco Lake, CA 
Historic Frain Ranch, OR 

 

Upper Klamath River Stateline Archaeological District, California 

The newly designated Upper Klamath River Stateline Archaeological District (Bureau of Land Management 
2016) is located along the upper Klamath River, in California. The district encompasses three pre-contact 
village sites (contributing) and one lithic scatter (non-contributing). Archaeological research indicates site 
use in the district extended from circa 1,000 years Before the Common Era (BCE) or earlier to possibly as 
late as 1840 BCE (BLM 2016). The district was determined eligible for the National Register at the local 
level of significance under Criterion D in the areas of Prehistoric Archaeology, Native American Ethnic 
Heritage, Commerce, Economics, Religion, and Politics/Government. The California SHPO and the Keeper of 
the National Register have concurred with the district’s eligibility.  

Klamath River Canyon Archaeological District, Oregon 

An archaeological study conducted in the upper reaches of the Klamath River Canyon in 2008 by Central 
Washington University (McCutcheon and Dabling 2008) examined the NRHP eligibility of 19 prehistoric and 
historic-period sites located along the river corridor between the California/Oregon Stateline and J.C. Boyle 
Dam. NRHP eligibility recommendations were provided using information gathered during field visits, 
preparation of updated site records, and the assessment of a site’s research potential and integrity; no new 
subsurface testing was conducted, although previous excavations had been conducted at some of the sites. 
Thirteen of the 19 sites were recommended NRHP eligible under Criterion D, while the remaining six sites 
were assessed as unevaluated resources, requiring additional data to make a determination.  
Recommendations included consideration of an Archaeological District nomination for the NRHP-eligible 
resources as a way to provide a broader context to evaluate the archaeological record of the Klamath River 
Canyon (McCutcheon and Dabling 2008). Documentation and nomination of such a district has not been 
completed.  

Klamath River Hydroelectric Project District  

The Klamath Hydroelectric Project comprises seven hydroelectric generation facilities and their related 
resources located along the Klamath River and its tributaries in Klamath County, Oregon and Siskiyou 
County, California.  Beginning at the Link River Dam, in Klamath Falls, Oregon, the project boundary 
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continues southwest along the Klamath River to include the Keno Dam Complex and the J.C. Boyle Complex 
in Oregon. Within California, the Klamath Hydroelectric Project boundary includes the Fall Creek, Copco No. 1 
and Copco No. 2 complexes, and terminating at Iron Gate Dam. The Klamath Hydroelectric Project facilities 
were constructed between 1903 and 1958 by the California Oregon Power Company (COPCO) and its 
predecessors and are now owned and operated by PacifiCorp under FERC License Nos. 2082 (Kramer 
2003a, b) and 14803.  

The proposed Klamath River Hydroelectric Project District (P-47-004015) includes the hydroelectric facilities 
and various diversion dams; support structures; linear elements such as flumes, canals, and tunnels; and 
other related buildings and structures. A historic context statement (Kramer 2003a) and Determination of 
Eligibility (Kramer 2003b) developed for the Klamath Hydroelectric Project notes its eligibility to the National 
Register as a District under Criterion A for its association with the industrial and economic development of 
southern Oregon and northern California (Kramer 2003b). The California and Oregon SHPOs have not 
concurred with this eligibility recommendation. Table 6-5 identifies key features of the hydroelectric 
complexes located in Oregon and California that are part of the Klamath River Renewal Project and their 
National Register eligibility recommendation. 

Table 6-5 Summary of National Register Eligibility Recommendations for the Klamath Hydroelectric 
District Facilities/Components 

Facility/Description Date National Register Eligibility Recommendation 
and Reference 

Kramer 2003b EIS/R 2012 
J.C. Boyle Complex 
Dam 1956-1958 Historic Contributing Historic Contributing 
Communications 
Building 

Ca. 1995 Non-Contributing Non-Contributing 

Fire Protection Building Ca. 1995 Non-Contributing Non-Contributing 

Red Barn  Ca. 1958, altered 1978 Non-Contributing Non-Contributing 
Maintenance Shop 1991 Non-Contributing Non-Contributing 
Residence 1 Ca. 1985 Non-Contributing - 
Residence 2 Ca. 1985 Non-Contributing - 
Water Conveyance 
Features 

1958  Potentially Contributing 

     Steel Pipe 1958 Historic Contributing Historic Contributing 
     Flume Headgate 2002 Non-Contributing Non-Contributing 
     Open flume/Concrete 1958 Historic Contributing Historic Contributing 
     Headgate Structure 1958 Historic Contributing Historic Contributing 
     Forebay/spillgates 1958 Historic Contributing Historic Contributing 

     Spillway House Ca. 1958 Historic Contributing Historic Contributing 
     Tunnel 1958 Historic Contributing Historic Contributing 
     Surge Tank 1958 Historic Contributing - 
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Facility/Description Date National Register Eligibility Recommendation 
and Reference 
Kramer 2003b EIS/R 2012 

     Penstocks 1958 Historic Contributing Historic Contributing 
Powerhouse 1958 Historic Contributing Historic Contributing 

Substation 1958 Historic Contributing Historic Contributing 
Residential Site Ca. 1950/1995 Non-Contributing - 
Armco Warehouse 1957 Historic Contributing Historic Contributing 
Copco No. 1 Complex 
Dam 1912-1918, 

1921-1922 
Historic Contributing Historic Contributing 

Gatehouse 1 1918 Historic Contributing Historic Contributing 
Gatehouse 2 1922 Historic Contributing Historic Contributing 
Gate Hoist System/Rails 1918 Historic Contributing Historic Contributing 
Single and Double 
Penstocks 

1912-1918 Historic Contributing Historic Contributing 

Powerhouse 1918 Historic Contributing Historic Contributing 

Copco Guesthouse 
(remains) 

1917, 1980s Historic Contributing - 

House/Garage 1 ca.1922 Historic Contributing - 
House/Garage  2 
(21600 Copco Rd) 

ca.1922 Historic Contributing - 

Garage/Warehouse ca.1922 Historic Contributing - 

Copco No. 2 Complex 
Dam 1925 Historic Contributing Historic Contributing 
Water Conveyance 
Features  

1925 Historic Contributing Historic Contributing 

     Headgate 1925 (rebuilt) Historic Contributing-- Historic Contributing 

     Tunnel Intake 1925 Historic Contributing Historic Contributing 
     Concrete-lined Tunnel 1925 Historic Contributing Historic Contributing 
     Wood Stave Pipeline 1925 Historic Contributing Historic Contributing 
     Concrete Tunnel 1925 Historic Contributing Historic Contributing 
     Steel Penstocks 1925 Historic Contributing Historic Contributing 
Timber Cribbing 1925 Historic Contributing Historic Contributing 

Coffer Dam 1925 Historic Contributing Historic Contributing 
Powerhouse 1925, 1996 Historic Contributing Historic Contributing 
     Control Center/Office ca. 1980 Non-Contributing - 
     Maintenance Building 1991 Non-Contributing - 
Oil and Gas Shed  Historic Contributing - 
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Facility/Description Date National Register Eligibility Recommendation 
and Reference 
Kramer 2003b EIS/R 2012 

Cookhouse/Bunkhouse ca. 1925 Historic Contributing - 
     Modern Bunkhouse ca. 1960 Non-Contributing - 

     Garage/Accessory 
Building 

ca. 1960 Non-Contributing - 

Ranch Housing ca. 1965   
     Ranch House 1 ca. 1965 Non-Contributing - 
     Ranch House 2 ca. 1965 Non-Contributing - 
     Ranch House 3 ca. 1965 Non-Contributing - 

Bungalow Housing ca. 1925   
     Bungalow/Garage 1 ca. 1925 Historic Contributing - 
     Bungalow/Garage 2 ca. 1925 Historic Contributing - 
     Bungalow/Garage 3 ca. 1925 Historic Contributing - 
Modular Residences 1985   
     Modular 1 1985 Non-Contributing - 

     Modular 2 1985 Non-Contributing - 
     Modular 3 1985 Non-Contributing - 
     School 
House/Comm.Center 

1965 Non-Contributing - 

Iron Gate Dam Complex 
Dam 1960-1962 Non-Contributing Historic Contributing 

Spillway ca. 1980 Non-Contributing Historic Contributing 
Diversion Tunnel 1960-1962 Non-Contributing Historic Contributing 
Water Conveyance 
System 

1960-1962  Historic Contributing 

Water Way/Trash Racks 1960-1962 Non-Contributing Historic Contributing 

Pipeline 1960-1962 Non-Contributing Historic Contributing 
Penstock 1960-1962 Non-Contributing Historic Contributing 
Powerhouse 1960-1962 Non-Contributing Historic Contributing 
Communication Building ca. 1980 Non-Contributing Historic Contributing 
Restroom Building ca. 1980 Non-Contributing Historic Contributing 
Dam Fisheries Facilities   Historic Contributing 

     Holding Tanks 1962 Non-Contributing Historic Contributing 
     Spawning Building 1962 Non-Contributing  
     Fish Ladder 1962 Non-Contributing  
     Aerator 1962 Non-Contributing  
Fish Hatchery 1965, ca.1994   
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Facility/Description Date National Register Eligibility Recommendation 
and Reference 
Kramer 2003b EIS/R 2012 

     Hatchery Building 1962 Non-Contributing  
     Warehouse 1962 Non-Contributing  

     Office 1962 Non-Contributing  
     Workers Housing 1 1962 Non-Contributing  
     Workers Housing 2 1962 Non-Contributing  
     Workers Housing 3 1962 Non-Contributing  
     Workers Housing 4 1962 Non-Contributing  
     Fish Rearing Ponds 1962 Non-Contributing  

     Fish Ladder 1962 Non-Contributing  
     Visitors Center 1962 Non-Contributing  

 

6.1.4 Ethnographic Information and TCPs 

KRRC’s review of ethnographic information for the Project identified TCPs and other culturally sensitive 
areas along and near the Klamath River based on ethnographic inventory reports prepared by the Klamath 
Tribes (Deur 2003), Shasta Nation (Daniels 2003, 2006), Karuk Tribe (Salter 2003), and Yurok Tribe (Sloan 
2003) for the FERC 2007 Relicensing FEIS.   

The Klamath Tribes identified 11 TCPs in the Klamath Basin area, and noted adverse effects to tribal 
fisheries resulting from impediment of anadromous fish passage due to Klamath River dams (Deur 2003).  

The Shasta Nation report (Daniels 2003, 2006) presents a list of village sites recorded in the ethnographic 
literature, a list of locations that the Shasta Nation consider TCPs, and another inventory of 11 locations, 
drawn from the first two listings, that are eligible for the National Register.   

The Karuk (Salter 2003) and Yurok (Sloan 2003) ethnographic reports draw upon oral interviews, other 
writings, ethnographical literature, and a review of natural and cultural resources within the Klamath River to 
discuss each tribe’s traditional and historical relationships with the river and its resources to subsistence, 
material and spiritual culture, and identity.   

In response to AIR #29, Section 106 consultation with federally recognized and non-federally recognized 
tribes occurred beginning in January 2018, after FERC’s tribal outreach effort.  The KRRC will continue to 
consult with tribes.  KRRC’s Section 106 informal tribal consultation efforts will focus on tribal input 
regarding identification and NRHP evaluation of TCPs, the proposed Klamath Cultural Riverscape (discussed 
below), and the management , disposition, and treatment of human remains (discussed in Section 8.4.2 
below).  
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Klamath Cultural Riverscape 

The Klamath River Inter-Tribal Fish and Water Commission incorporated information from the tribal 
ethnographic studies, in addition to information provided by the Hoopa Valley Tribe, into an integration report 
(King 2004) that focused on the Klamath River. The entire length of the river was identified as a type of 
cultural or ethnographic landscape, termed the Klamath Cultural Riverscape, due to the relationship 
between the Klamath Tribes, Shasta, Karuk, Hoopa, and Yurok Tribes and the river and its resources (Gates 
2003; King 2004). The characteristics that contribute to the riverscape’s cultural character include natural 
and cultural elements such as the river itself; its anadromous and resident fish; its other wildlife and plants; 
and its cultural sites, uses, and perceptions of value by the tribes (King 2004). Gates (2003) and King 
(2004) recommended the Klamath Cultural Riverscape as eligible for the National Register based on its 
association with broad patterns of tribal environmental stewardship, spiritual life, and relationships between 
humans and the non-human world. The riverscape and/or ethnographic reports and eligibility determination 
have not been submitted by a Federal agency to the Oregon and California SHPOs for National Register 
eligibility concurrence (USBR and California Department of Fish and Game (CDFG)1 2012: Vol. 1, 3.13-29).  

Further research and consultations to define and update the riverscape cultural landscape as a historic 
property is identified as a Cultural Resources mitigation measure for the Project.  The Klamath Cultural 
Riverscape is an ongoing topic of discussion for the CRWG and informal Section 106 tribal consultation 
efforts.  

6.1.5 Historical Landscape Analysis 

As part of the 2017 records search, KRRC conducted a historical landscape analysis to identify locations 
where post 1850s era settlement and resource developments occurred within the records search area. The 
materials for this study included the review of the General Land Office (GLO) records, including California 
plat maps (1856, 1876, 1880, and 1881) and surveyor’s notes; Oregon plat maps (1858, 1874, 1881, 
1900, and 1917) and surveyor’s notes; a variety of published and manuscript resources (Beckham 2006; 
Boyle 1976; Kramer 2003a, b; PacifiCorp 2004; USDI 1989); and USGS maps available at 
http://historicalmaps.arcgis.com/usgs. Other map searches included the David Rumsey collection, 
Northwestern California map collection at Humboldt State University, Library of Congress digital collections, 
and Online Archive of California. Historical landscape information was digitized into a GIS format. 

KRRC is currently completing the review of the J.C. Boyle Collection (MI 165306) housed at the Southern 
Oregon Historical Society in Medford, Oregon. This archive contains photo albums, newspaper clippings, 
maps, manuscripts, financial records, and Copco annual reports belonging to Copco Engineer J. C. Boyle, 
and pertaining predominately to construction of Copco No. 1 dam and reservoir. This archive is a valuable 
source of information concerning the pre-inundation historical landscape of the Copco No. 1 area and will 
provide important information regarding cultural and historical resources that may be anticipated during 
reservoir drawdown. In addition, archival and historical landscape research is currently underway at local 

                                              
1 California Department of Fish and Game is now known as the California Department of Fish and Wildlife. 
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County repositories and historical societies to provide information regarding cultural and historical resources 
that may be anticipated during reservoir drawdown. 

6.1.6 Data Gap Analysis 

Subsequent to the completion of the combined record searches, KRRC will examine compiled data and 
assess it to identify missing information such as gaps in survey coverage, resource recordation, and the 
status of NRHP eligibility determinations for cultural resources potentially subject to effects during project 
implementation activities.    

6.2 Resource Identification 

6.2.1 Pre-Removal Resource Inventory 

In response to AIR #28, beginning in July 2017, KRRC initiated cultural resources identification efforts 
focused on areas within the limits of work that were not subject to previous pedestrian inventory for cultural 
and historical resources. To date, this new inventory has included three local waste disposal sites currently 
planned to accommodate concrete rubble and loose earth materials associated with dam removal. The 
disposal sites include one area for J.C. Boyle Dam (see Figure 5.2-1(C), Sheet 1 in Appendix C), a combined 
site for Copco No. 1 and Copco No. 2 Dams (see Figure 5.3-1 (C), Sheet 1 in Appendix C), and one area for 
Iron Gate Dam (see Figure 5.5-1(C), Sheet 2 in Appendix C).   

6.2.2 Disposal Site Inventories 

J.C. Boyle Disposal Site   

The J.C. Boyle Dam disposal site encompasses a 6-acre area located near the current right dam abutment 
(see Figure 5.2-1(C), Sheet 1 in Appendix C of Definite Plan). This area was included within the cultural 
resources inventory conducted by PacifiCorp for the Klamath Hydroelectric Project Relicensing study 
(PacifiCorp 2004). Therefore, KRRC did not undertake a new cultural resources inventory. The PacifiCorp 
survey did not identify any archaeological sites, isolated finds, or built environment resources within the 
disposal area. 

Copco No. 1 and Copco No. 2 Disposal Site 

The Copco No.1 and Copco No. 2 disposal site is located between the two dams, on the northern hillslope 
above the Klamath River (Figure 5.3-1(C), Sheet 1 in Appendix C of Definite Plan). This area also was 
included within the cultural resources inventory conducted by PacifiCorp for the Klamath Hydroelectric 
Project Relicensing study (PacifiCorp 2004). Therefore, KRRC did not undertake a new cultural resources 
inventory. The PacifiCorp survey did not identify any archaeological sites or isolated finds within the disposal 
area.  
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Two extant buildings are located within the Copco No.1 and Copco No. 2 disposal site, consisting of a ca. 
1922 residential building and a small garage. These buildings are associated with the Copco No. 1 complex 
of Klamath Hydroelectric Project. PacifiCorp prepared a Determination of Eligibility for the Klamath 
Hydroelectric Project (Kramer 2003b) that documents its regional significance and eligibility for listing in the 
National Register of Historic Places under Criterion A for its association with the industrial and economic 
development of southern Oregon and northern California.   

Copco No. 1 was the first project developed on the river by the California-Oregon Power Company and was 
placed into service in 1918 and further expanded in 1922 (Kramer 2003b:8). The Copco No. 1 complex 
includes seven features consisting of the Copco No. 1 dam, water conveyance system (two penstocks), 
powerhouse, the remains of a guesthouse, two residential buildings and associated garages surviving from 
the original worker’s housing village, and a separate garage/warehouse (Kramer 2003b:8). PacifiCorp 
evaluated the seven features, constructed between the period of 1912 and 1922, as contributing elements 
to the NRHP-eligible Klamath Hydroelectric Project (Kramer 2003b).  

Iron Gate Disposal Site 

The Iron Gate disposal site encompasses an approximately 36-acre area located approximately 750-feet 
east of Iron Gate Dam, within a small basin that overlooks Iron Gate Reservoir to the northwest (Figure 5.5-1 
(C), Sheet 2 in Appendix C of Definite Plan). An area within the western portion of the disposal site, totaling 
approximately 9 acres, was included within the cultural resources inventory conducted by PacifiCorp for the 
Klamath Hydroelectric Project Relicensing study (PacifiCorp 2004). The PacifiCorp survey did not identify any 
archaeological sites, isolated finds, or built environment resources within the disposal area.  

To provide 100 percent coverage of the disposal area, in July 2017, KRRC conducted a cultural resources 
inventory of the remaining acres. KRRC conducted the inventory using a standard systematic pedestrian 
survey that employed transects spacing of 15 m (65 ft.). The survey convention included a buffer of 46 m 
(150 ft.) around the footprint of the proposed disposal site. The inventory identified one historic-period 
archaeological site (LKP-RB-1) and one historic-period isolated find (LKP-EN1-IF).  

Other Areas 

In addition to the Disposal Site inventories conducted in July 2017, KRRC is currently undertaking a data gap 
analysis to identify other land-based areas within the limits of work (e.g. haul routes), which includes areas 
where soils are most likely to be disturbed during construction, that were not previously inventoried for 
cultural resources, including archaeological, historical, and built environment resources. Such areas will be 
subject to pedestrian survey to provide 100 percent coverage of direct impact areas associated with the 
limits of work.  

The CRWG may identify additional survey areas located outside the limits of work for pedestrian survey as 
part of its ongoing efforts to define the Project APE, as well as based on recommendations derived during 
informal consultation with tribes and consulting parties. The limits of work will continue to be refined during 
the Section 106 consultation process and as project planning continues. 
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6.2.3 During and Post-Removal Resource Inventory 

Measures to resolve adverse effects to cultural and historical resources developed for the 2012 EIS/R will 
likely be integrated into the PA as a conclusion to the Section 106 process. In addition cultural resources 
surveys in the reservoir drawdown zones to identify historic and significant properties, will need to be 
completed after project approvals are received.  In consultation with the CRWG and the approval of FERC, 
the PA will create a consultation process for considering these surveys. KRRC is in the process of developing 
a proposed program for implementation during dam removal, which includes cultural resources surveys 
based on archival research, historical landscape analyses, and tribal consultation. In addition, KRRC will 
conduct post-demolition surveys of areas outside of the reservoir footprints (i.e., hydropower infrastructure 
areas, former recreation areas) where revegetation will occur.  

6.2.4 General Inventory and Resource Recordation Methods 

Archaeological Inventory 

Any archaeological inventory to be conducted for the Project will include 100 percent, intensive-level survey 
of designated areas. The inventory will employ a standard systematic pedestrian survey following the 
appropriate Oregon and California survey and reporting standards, tailored if appropriate to meet any 
specific federal land management agency guidelines. Inventory of parcels will employ standard transect 
spacing of 15 m (65 ft.) or less. The survey convention for elements such as staging areas, borrow areas, 
substations, and other facilities will include a buffer of 46 m (150 ft.) around the footprint of the proposed 
activity.   

KRRC will conduct surveys in accordance with the Guidelines for Conducting Field Archaeology in Oregon, 
published by the Oregon State Historic Preservation Office (SHPO 2007), and, in California, by the guidelines 
provided by the California Department of Historic Preservation.  KRRC will complete all inventory efforts on 
federal lands under the supervision of field supervisors authorized under agency-specific cultural resources 
permits.  All inventory methods will follow those prescribed by United States Forest Service (USFS) and 
Bureau of Land Management (BLM) protocols, dependent upon the lands being surveyed, and will be 
conducted by field supervisors and archaeological technicians that fully meet qualifications and standards 
dependent upon appropriate land management agency permitting requirements 

KRRC expects that two categories of cultural resources will be identified: archaeological sites and isolated 
finds. An archaeological site in Oregon is defined as 10 or more artifacts (including lithic debitage) or a 
feature likely to have been generated by patterned cultural activity within a surface area reasonable to that 
activity (a form of density measure).  An isolated find in Oregon is defined as one (1) to nine (9) artifacts 
discovered in a location that appears to reflect a single event, loci, or activity.  The presence of any feature 
advances the find into a site status.  KRRC will follow similar guidelines in California, where a strict written 
policy is not provided.  Alternatively, on lands managed by federal agencies, KRRC will follow the policies of 
those agencies. 
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Previously recorded sites present within the areas to be inventoried will be relocated, if possible, and re-
recorded, as necessary.  KRRC will give newly identified sites a temporary field number and plot them onto a 
USGS field map; UTM coordinates will be recorded using a GPS instrument.  KRRC will not permanently flag 
identified resources or otherwise mark them in the field, unless requested by land management agencies.  

All above-ground resources, such as buildings, within or adjacent to (within 100 feet of) the survey areas that 
are 50 years of age or older, or of indeterminate age, will be noted, and their location and information 
provided to the Built Environment study team for documentation on an appropriate site record. KRRC will 
consider visual effects to above-ground resources beyond the pedestrian survey area in a separate study. 

Built Environment Inventory 

Fieldwork methodology will consist of two phases of identification and evaluation, and will focus on two 
distinct resource categories – hydroelectric (Phase I) and non-hydroelectric (Phase II) facilities. A 
reconnaissance level effort will make a preliminary evaluation of all historic-era resources and determine 
whether they meet the NRHP criteria for evaluation, retain integrity, whether they were constructed over 45 
years ago (before 1973), and if they meet any NRHP criteria considerations. KRRC chose the 45-year 
criterion to take into account that effects that could be present during the full course of project activities.   

KRRC will typically conduct fieldwork with teams of two architectural historians, who will drive publicly 
accessible rights-of-way and record resources in a systematic manner. For those resources that would clearly 
not have views of the Project due to vegetation, landform, or surrounding development, KRRC will collect 
only location information, as the resource will be considered outside the APE. For those resources 
inventoried in the APE, KRRC will collect specific information, at least two or more photographs taken, and 
each resource noted on a field map with recorded by GPS. For those properties that clearly lack historic 
integrity, or that is a type of resource that is not indicative of broad patterns of history or related to historical 
events (Criterion A), not associated with significant person or people (Criterion B), and/or is of a common 
type, style, or method of construction that does not exhibit high artistic values or represent a significant and 
distinguishable entity whose components may lack individual distinction (Criterion C), no additional 
information will be collected and a “not eligible” recommendation will be made.  In order to apply the criteria, 
KRRC will use information collected during fieldwork to revise the historic context for the APE and provide an 
initial basis from which to evaluate the relative importance of identified resources.  KRRC will also conduct 
additional secondary and archival research on common resource types so that a more comprehensive 
historic context of these resources within the APE can be developed and used for a comparative analysis 
and an assessment of significance.  This assessment will consider whether the resource retains significance 
at the local, state, or national levels.  Further, the analysis will take into account the relative rarity of a 
resource type and likewise adjust considerations related to that resource’s historical integrity. For those 
resources that retain integrity, are 45 years old or older, and may be eligible under any of the NRHP criteria 
for evaluation, the resource will be listed as “unevaluated” and subject to Phase II analysis. This analysis will 
include detailed recordation and full evaluation. 

In addition to field recordation, KRRC will undertake research to better understand the resource’s history. 
This will include SHPO/USFS/BLM files, historic maps (such as GLO, Metsker’s, and Sanborn, newspapers, 
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and other applicable resources such as census records, genealogical records, biographical encyclopedias, 
city directories, and family histories. After taking into account the overall integrity and historical significance 
of the resource, KRRC will make a final recommendation concerning a resource’s NRHP eligibility.  

Built Environment HABS/HAER/HALS Recordation  

KRRC anticipates that mitigation for impacts on the hydroelectric facility buildings and structures will involve 
some level of Historic American Building Survey (HABS) and Historic American Engineering Record (HAER), 
documentation. HABS/HAER recordation has been previously determined to be an important mitigation 
measure in compliance with NHPA Section 106 provisions.   
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7. RESOURCE EVALUATION  
7.1 Archaeological Evaluation 

To date, the evaluation of cultural resources identified within the limits of work (and subject to potential 
direct effects) has occurred based on survey-level data or from subsurface testing work (Phase II 
investigations) conducted by other parties (not KRRC). The 2004 PacifiCorp report identified three levels of 
NRHP eligibility for identified sites: eligible, potentially eligible, and not eligible. Eligible sites include those 
resources that were designated as historic properties on the basis of sufficient existing information about 
them to draw that conclusion. Potentially eligible sites include those that require more intensive, subsurface 
investigations to obtain information necessary to determine if they are or are not eligible for the NRHP under 
Criterion D. Those sites identified as not eligible lack attributes necessary for their inclusion in the NRHP.  
Neither the California nor Oregon SHPOs has concurred with the NRHP evaluations offered in the previous 
Klamath River cultural resources reports (Cardno ENTRIX 2012; PacifiCorp 2004). KRRC, working through 
the CRWG, is facilitating SHPO review of the previous eligibility recommendations to reach NRHP eligibility 
determinations under the Section 106 process. Once eligibility concurrence is reached, the list of potentially 
eligible and any yet unevaluated properties will be screened against areas of direct impacts to develop an 
inventory of affected sites that require evaluation through Phase II testing. Because most individual sites 
have not yet been identified for evaluation, site-specific methods will be developed later. 

The TCPs identified in the tribal ethnographic reports (Section 6.1.4 above) may or may not have 
archaeological components with information potential and have been evaluated as NHRP-eligible based on 
other cultural values including associations under Criterion A.  Section 106 consultation performed by the 
FERC, as supported by KRRC, will assist in verifying the NRHP eligibility of TCPs and how TCPs will be 
integrated into project planning and compliance. 

TCRs identified by Tribes as a part of the AB52 consultation process may be disclosed to the SWRBC.  If this 
information is shared with the KRRC, the KRRC will coordinate the evaluation of TCRs for the NRHP with the 
CRWG and FERC as a part of the Section 106 consultation process. 

7.2 Evaluation of Historic Built Environment Resources 

The evaluation of historic built environment resources will include an update to the Klamath Hydroelectric 
Project Request for Determination of Eligibility to include Iron Gate Dam as a historic property and to identify 
contributing elements to the Klamath Hydroelectric Historic District (KHHD). In addition, an estimated 50 
non-hydroelectric historic structures (including buildings, bridges, and other built environment facilities) 
identified during inventory efforts will require evaluation for eligibility to the NRHP. KRRC will perform built 
environment evaluation studies to Oregon and California standards.  Two historical resources reports for 
both hydroelectric and non-hydroelectric resources, will be prepared that include information on the 
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resources located in the respective states.  The reports will identify the APE, apply the NRHP Criteria for 
Evaluation, assess project effects, and make recommendations to avoid and minimize effects and mitigate 
adverse effects.  This task will also include a reassessment of those built environment resources that were 
not 50 years old at time of previous evaluation; and a complete analysis of cultural resources within 100-
year flood plain below Iron Gate Dam to Humbug Creek.
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8. MANAGEMENT PLANS AND 
AGREEMENT DOCUMENTS 

KRRC will produce a number of management plans and agreements to support the Project’s Section 106, 
CEQA, and AB 52’s compliance efforts. The documents currently planned include a HPMP, Programmatic 
Agreement, Inadvertent Discovery Plan, Plan of Action for the treatment of human remains, and a Cultural 
Resources Monitoring Plan. KRRC may add other plans based on recommendations made by the CRWG and 
Tribes.  

8.1 Historic Properties Management Plan and Programmatic 
Agreement 

FERC, with the assistance of KRRC, will prepare and implement a PA for the Project.  KRRC will prepare 
HPMP to assure compliance with the federal and state laws and regulations that govern historic, cultural, 
and tribal resources. In preparing the PA and HPMP, KRRC will consult, as appropriate, with FERC and the 
CRWG.  KRRC will continue to consult with FERC and the CRWG as appropriate through the Project’s 
implementation until the expiration of the PA.  

On the federal level, the relevant statutes include: (1) Section 106 of the NHPA; (2) National Environmental 
Policy Act (NEPA); and (3) the Native American Graves Protection and Repatriation Act (NAGPRA).  Section 
106 requires federal agencies to take into account the effects of their undertakings on historic properties, 
engage consulting parties, and to provide the ACHP with reasonable opportunity to comment.   A “historic 
property” is “any prehistoric or historic district, site, building, structure, or object included in, or eligible for 
inclusion in the NRHP.  This term includes artifacts, records, and remains that are related to and located 
within such properties” (36 CFR § 800.16(l)).  The term also includes “properties of traditional religious and 
cultural importance to an Indian tribe . . . and that meet the National Register criteria” (Ibid).  Section 106 
also requires consultation with relevant SHPOs, THPOs, Indian Tribes, representatives of local governments, 
individuals and organizations with a demonstrated interest in the Project, and the public (36 CFR § 
800.2(c)).   

NEPA requires federal agencies to determine whether an action may “significantly affect the quality of the 
human environment.”  Among other things, agencies must consider the “unique characteristics of the 
geographic area such as proximity to historic or cultural resources (40 CFR § 1508.27(b)(8).”  NEPA also 
encourages agencies to the fullest extent possible, prepare environmental documents concurrently with and 
integrated with environmental impact analyses and related surveys and studies required by the NHPA (40 
CFR § 1502.25(a)).   



strative Draft  Definite Plan  
 Appendix L - Cultural Resources Plan 

60 08 | Management Plans and Agreement Documents  June 2018 

NAGPRA establishes the ownership of cultural items excavated or discovered on federal or tribal land lies 
with the lineal descendants and culturally affiliated Indian tribes and Native Hawaiian organizations and, 
among other things, establishes procedures for the inadvertent discovery or planned excavation of Native 
American cultural items on federal or tribal lands. 

As discussed above, KRRC and PacifiCorp have initiated informal Section 106 consultation consistent with 
FERC’s direction and convened a CRWG that includes FERC, other federal agencies, SHPOs, THPOs, Indian 
Tribes, as well as other consulting parties that will consider the identification and evaluation of cultural 
resources as well as the avoidance, minimization, and resolution of adverse effects to historic properties.  
This informal consultation will establish the groundwork for a PA that KRRC will submit for FERC’s approval.  
The PA and HPMP will be completed prior to FERC’s Surrender Order.  The HPMP will be appended to the PA, 
once the agreement is finalized.  The PA will be effective for the duration of FERC’s jurisdictional authority 
(i.e. the effective duration of FERC’s License Surrender Order) which, if so ordered, is currently estimated to 
end in 2025.    

KRRC will also work with FERC, as well as other federal agencies, SHPOs, Tribes, and consulting parties 
(which include state-recognized tribes who engage in the State Water Board’s AB 52 consultation process) to 
develop and integrate effect avoidance, minimization, and mitigation measures into the HPMP. KRRC will 
also implement avoidance, minimization, and mitigation measures developed in the ongoing AB 52 
consultation led by the SWRCB. Since these measures are tailored to compliance with California laws and 
regulations, KRRC may develop comparable measures consistent with Oregon’s laws and regulations that 
govern cultural resources, if applicable.  KRRC will work with FERC, other federal agencies, SWRCB, tribes, 
SHPOs, THPOs, and consulting parties to consider and incorporate these measures into the HPMP and PA as 
appropriate.    

8.2 Programmatic Agreement 

As the designated non-federal representative, KRRC will prepare a PA for FERC’s consideration that is 
designed to assist with compliance of Section 106 of the NHPA consistent with 36 CFR § 800.14. The PA will 
consist of a signed, formal agreement between KRRC, lead and cooperating federal and/or state agencies, 
the California and Oregon SHPOs, THPOs, Indian Tribes, and consulting parties, and will outline all measures 
necessary for full compliance with NHPA. These will include but will not be limited to protocols for the 
identification and evaluation of historic properties, permitting requirements, treatment of historic properties, 
monitoring requirements, inadvertent discovery protocols, curation, and treatment of human remains.  
KRRC, in consultation with the federal agencies, SHPOs, THPOs, Indian tribes, and consulting parties will 
draft a PA suitable for review and consideration by FERC. KRRC will assist with revising the PA following 
consultation and review by the CRWG and incorporate any necessary revisions to the HPMP (discussed in 
greater detail in Section 8.2).  Finalization of the PA, which includes obtaining necessary signatures for 
acceptance of the PA, will be the responsibility of FERC. The PA will be effective for the duration of FERC’s 
jurisdiction over the Project. 
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8.3 Historic Properties Management Plan 

KRRC will prepare an HPMP to identify mitigation measures and other protective measures to be 
implemented before and during drawdown and dam removal activities to protect historic, cultural, and tribal 
resources during the Project’s implementation. KRRC will ask FERC and other applicable federal agencies to 
approve the HPMP before the commencement of any ground disturbance or reservoir draw down activities.  
At a minimum, the HPMP will incorporate protocols to address the following: (1) identification and evaluation 
of historic properties; (2) the avoidance, minimization, and mitigation measures to be implemented;(3) the 
inadvertent discovery of historic, cultural, and tribal resources; (4) the inadvertent discovery human remains 
and associated grave artifacts; and (5) the monitoring of cultural resources during KRRC’s implementation of 
the Project.  The process to amend the HPMP in the event that additional information is obtained during the 
Project’s implementation will be provided in the PA.  Other protocols developed during the Section 106 
consultation process will be implemented in the HPMP. 

8.3.1 Identification and Evaluation of Historic Properties 
The HPMP will address historic properties identified to date within the APE, as well as those historic 
properties potentially identified during project implementation.  The HPMP will include the protocols for the 
phased identification of (1) resources encountered following dewatering activities; (2) resources on 
properties (if any) where access is not granted until after permitting, (3) resources (including human 
remains) found as inadvertent discoveries, and/or (4) resources found during cultural resource monitoring.  
The HPMP will guide treatment measures to avoid, minimize, and mitigate adverse effects to historic 
properties through the course of the Project. The HPMP will also identify classes of historic properties, 
relevant research, and potential data gaps in research for classes of properties present in the APE.  The 
HPMP may include other historic property identification and evaluation considerations developed over the 
course of the Section 106 consultation process. 

8.3.2 Effect Avoidance, Minimization, and Mitigation Measures 
KRRC will develop the HPMP, which will include a discussion of measures to avoid, minimize, and/or 
mitigate adverse effects to historic properties.  KRRC will implement feasible mitigation recommendations 
developed during the SWRCB’s AB 52 process. Additional avoidance, minimization, and mitigation measures 
will be identified through the Section 106 consultation process.  These additional measures may include but 
are not limited to mitigation and monitoring, to address reasonably foreseeable direct, indirect and/or 
cumulative adverse effects that may result from drawdown and dam removal.  Wherever feasible, avoidance 
and preservation in place will be the preferred treatment for historic properties located within the APE. 
Avoidance may include design changes and/or use of fencing or barricades to limit access to identified 
historic properties during dam removal and restoration activities.   

In cases where avoidance and minimization are not feasible, resource-specific treatment protocols will be 
drafted as necessary to resolve adverse effects to historic properties adversely affected by the Project. The 
process for the development of treatment protocols will be outlined in the HPMP and will be consistent with 
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the Secretary of the Interior’s Standards for Archaeological Documentation, Historical Documentation, and 
Architectural and Engineering Documentation; the ACHP Section 106 Archaeology Guidance; and other 
guidance from the appropriate SHPOs and/or THPOs, as applicable. Additional standards and guidelines 
may be identified by FERC and/or the CRWG during the Section 106 process.  For effects to archaeological 
sites that will be mitigated through data recovery, mitigation protocols will include but not be limited to a 
research design that articulates research questions; data needed to address research questions; methods 
to be employed to collect data; laboratory methods employed to examine collected materials; and proposed 
disposition and curation of collected materials and records. 

Mitigation protocols for direct effects to historic properties eligible for listing in the NRHP under criteria other 
than or in addition to criterion D will articulate the context for assessing the properties significance, an 
assessment of the character-defining features that make the property eligible for listing in the NRHP, and an 
assessment of how the proposed mitigation measures will resolve the effects to the property.  Additional 
mitigation protocols may be developed during the Section 106 consultation process. 

8.4 Inadvertent Discovery Program 

KRRC will develop a plan for resolving post-review discoveries. Drawdown of the reservoirs proposed as part 
of the Project could potentially expose previously recorded and unidentified cultural resources, including 
archaeological resources and human remains. KRRC will prepare an Inadvertent Discovery Plan that will 
address the inadvertent discovery of resources protected under federal and state law.  KRRC will develop 
the Inadvertent Discovery Plan during agency and tribal consultations and incorporate feedback from the 
tribes engaged in such consultations as feasible.  

The Inadvertent Discovery Plan will include measures that will be implemented in and downstream of the 
reservoirs if archaeological materials, human remains, or other cultural resources are discovered during 
drawdown activities. The Inadvertent Discovery Plan will comply with applicable federal and state laws and 
regulations regarding cultural resources and human remains.  The Inadvertent Discovery Plan will address 
such situations occurring once reservoir drawdown has commenced and throughout the dam removal and 
restoration process. The discussion below provides a basis and framework for KRRC’s Inadvertent Discovery 
Plan for the Project and may be adjusted and/or supplemented during the Section 106 consultation 
process.  

8.4.1 Inadvertent Discovery of Cultural Resources 

KRRC will develop and implement procedures for its personnel and contractors if historic properties are 
discovered or unanticipated effects on historic properties occur in conjunction with the drawdown of the 
reservoirs.  KRRC will develop these procedures prior to the initiation of dam removal in accordance with 36 
CFR § 800.13(a)(2)(b) (Post-review Discoveries).   
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As noted above, KRRC will provide instruction to environmental monitors regarding the historic, cultural, and 
tribal resources that could be discovered during project activities. In addition, all KRRC personnel involved in 
project field activities will be instructed on site discovery, avoidance, and protection measures that will be 
triggered in the event of an inadvertent discovery, including information on the federal and state statutes 
and regulations protecting cultural and tribal resources. 

KRRC will develop and implement procedures that address situations where unanticipated cultural 
resources are encountered on private, non-federal public, or federal lands. The procedures will also include 
the appropriate agency and tribal contacts and consultations in the event of an inadvertent discovery.  
Applicable federal, tribal, and state laws may govern the procedures. 

If previously unidentified cultural resources are discovered during the implementation of the Project, KRRC 
will immediately implement the Inadvertent Discovery Plan.      

8.4.2  Inadvertent Discovery of Human Remains 

KRRC will prepare written protocols that will be incorporated into the Inadvertent Discovery Plan specifically 
for the discovery of human remains in coordination with the CRWG and with Native American tribes (both the 
tribes engaged in the Section 106 process and the tribes that engaged in the State Water Board’s AB 52 
consultation process). The protocol will require signature by FERC as the Federal agency official for purposes 
of Section 106, and a copy of the protocol will be provided to the consulting tribes.  

The protocol for the treatment of human remains will include: (1) planned treatment, care, and handling of 
human remains, funerary objects, sacred objects, and objects of cultural patrimony; (2) information on the 
kinds of objects that are considered to be funerary objects, sacred objects, and objects of cultural patrimony; 
(3) specific information used to determine custody/ownership of the remains; (4) the methods to be used for 
archaeological recording, analysis, and reporting of human remains, funerary objects, sacred objects, and 
objects of cultural patrimony; (5) the steps to be followed to contact relevant Native American tribal officials 
at the time of excavation or inadvertent discovery of human remains, funerary objects, sacred objects, and 
objects of cultural patrimony; (6) the kind of traditional treatment, if any, to be used for human remains, 
funerary objects, sacred objects, objects of cultural patrimony; and (7) the planned disposition of human 
remains, funerary objects, sacred objects, and objects of cultural patrimony.  

KRRC will utilize the following as a basis and framework to develop the protocol: 

• Human remains and associated grave goods may be discovered during various phases of project’s 
planning and implementation. In all cases, human remains encountered during project activities will 
be treated in a respectful manner and in accordance with the protocol.   

• If human remains and/or associated grave goods are discovered as a result of project activities, 
project activities near the find will cease to the extent feasible. Project activities will be not be 
allowed within 200 feet of the discovery until authorization is provided through implementation of 
the approved treatment protocols unless such a restriction is not feasible (e.g., the infeasibility of 
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halting reservoir drawdown). One exception to this general principle is the conduct of controlled 
archaeological investigations, which will be subject to specific requirements outlined in the protocol.  

• Human remains and/or associated grave goods will be secured and protected to the extent feasible 
until appropriate disposition has been determined, in accordance with the protocol and applicable 
federal, state, and local statutes and regulations. Specific procedures to be followed in the event of a 
discovery will depend on the ownership status of the lands where the human remains and 
associated grave goods are discovered. 

• The provisions of the NAGPRA will govern inadvertent discoveries of Native American human remains 
on federal or tribal lands. The federal land management agency, in consultation with FERC, as the 
lead agency, will be responsible for compliance with the NAGPRA and its implementing regulations 
for all NAGPRA-related inadvertent discoveries and discovery situations on federal or tribal lands. 
FERC and any relevant land management agency (e.g., BLM) will consult with the relevant Native 
American tribe(s) or other ethnic groups related to the human remains identified to determine the 
treatment and disposition measures consistent with the applicable federal laws, regulations, and 
policies.  

• If human remains are encountered on state or private lands, the appropriate County Coroner will be 
contacted. All human remains will be treated according to the provisions of the applicable federal, 
state laws, regulations, or policies, as determined through consultation with the appropriate SHPO, 
federally- or state-recognized Native American tribe, or other ethnic groups related to the human 
remains. 

• In California, treatment of human burials found on State or private lands are covered under the 
Public Resources Code, Division 5, Parks and Monuments (Division 5 added by Stats. 1939, Ch. 94.), 
Chapter 1.75. Native American Historical, Cultural, and Sacred Sites, and the California Native 
American Graves Protection and Repatriation Act of 2001 (Chapter 5 of Part 2 of Division 7 of the 
Health and Safety Code). 

• In Oregon, treatment of human burials found on State or private lands are covered under Oregon 
Revised Statute (ORS) 97.745. If human remains are encountered, the state police, Oregon SHPO, 
the Commission on Indian Services, and the appropriate Native American tribe(s) (which are 
determined by the Commission on Indian Services) need to be immediately contacted. 

8.5 Cultural Resources Monitoring Plan 

KRRC will develop a Cultural Resources Monitoring Plan as part of the HPMP for implementation during 
drawdown and dam removal efforts proposed as part of the Project. The Cultural Resource Monitoring Plan 
will establish general protocols for monitoring when ground disturbing work is occurring in close proximity to 
historic properties or where work is occurring in areas where there is a high probability of encountering 
cultural resources.  The Cultural Resources Monitoring Plan may include other areas that will benefit from 
monitoring, including known archaeological sites and those areas determined to show a high probability for 
buried cultural deposits. Monitoring will, as appropriate, include field inspection by personnel under the 
direct supervision of a person meeting the Secretary of the Interior’s Professional Qualifications standards 
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and will consult with federally- and state-recognized tribes for tribal monitors, as appropriate.  The Cultural 
Resources Monitoring Plan will address the management and protection of historic properties in the APE to 
avoid Project-related effects from drawdown, dam removal, and restoration activities.  Cultural resources, 
human remains, or funerary objects discovered during the monitoring of project activities will be treated in 
accordance with the protocols described in the Inadvertent Discovery Plan.  

8.6 Looting and Vandalism Prevention Plan 
KRRC will develop a Looting and Vandalism Prevention Plan to reduce the risk of looting or vandalism during 
the implementation of the Project to the extent that the Project’s implementation creates additional risk of 
looting or vandalism.  If looting and vandalism occur to sites in California, KRRC will consult with federal 
agencies, SHPOs, THPOs, tribes engaged in the Section 106 process and tribes participating in the AB 52 
consultation with SWRCB. 

The Looting and Vandalism Prevention Plan will include training of KRRC monitors and personnel about 
looting and vandalism of tribal, cultural, and historic resources. It will also include an established 
communications protocol and reporting process to law enforcement and other relevant federal, state, and 
local agencies upon discovery of evidence that looting or vandalism is or has occurred.  Public access to the 
reservoirs will be restricted during drawdown for safety reasons, as well as protecting against the potential 
looting and vandalism of protected tribal, cultural, or historic resources.   

KRRC will also include in the Looting and Vandalism Plan other protective measures, including appropriate 
restrictions to public access to known or inadvertently discovered historic, tribal, or cultural resources as 
appropriate and feasible on a case by case basis.  Specific measures that will be considered include fencing, 
posting of signs, strategic plantings, strategic routing of roads, boating access points and trails, or other 
means that are feasible and necessary to protect unauthorized looting or vandalism of resources protected 
under federal and state law. Additional measures may be identified during the Section 106 consultation 
process with FERC and the CRWG.  
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1. INTRODUCTION 
This Water Quality Monitoring Plan (WQ Plan) describes the proposed water quality monitoring activities prior 
to, during, and following completion of the Project.  In general, the monitoring plan covers the following 
elements:  

• Assessment of Klamath River water quality parameters (e.g. dissolved oxygen, temperature, turbidity, 
conductivity, suspended sediment, nutrients) collected prior to, during, and following dam removal.  

• Sampling and analysis for the presence of blue-green algae related toxins (microcystin) during and 
following dam removal. 

• Toxicity assessment of residual reservoir sediments, and sediments deposited downstream of the 
project reservoirs in the Klamath River and estuary following dam decommissioning. 

This WQ Plan presents a general overview of the water quality monitoring that is presently being conducted 
in the Klamath River through Interim Measure 15 - Water Quality Monitoring (IM-15), the KRRC’s approach to 
augment this monitoring before, during, and after dam decommissioning, and the KRRC’s approach to 
sampling and analyzing the river and estuary waters and sediments.  

KRRC will revise this draft document to be consistent with the water quality monitoring requirements in the 
final Clean Water Act Section 401 Water Quality Certifications from California and Oregon. Draft 401 Water 
Quality Certifications from both states are currently under public review and public comments are expected 
through mid-July 2018. The information collected under this WQ Plan will assist the KRRC in making 
adaptive management decisions during and following dam decommissioning to lessen impacts to aquatic 
resources by implementing aspects of the KRRC’s Aquatic Resource Measures (Section 7.2 of the Definite 
Plan).   
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2. BACKGROUND 
2.1 Klamath Interim Measure 15 Water Quality Monitoring 
The amended KHSA includes provisions for the interim operation of the Lower Klamath Project (FERC Project 
14803) by PacifiCorp prior to decommissioning and included several Interim Measures (IMs) to mitigate 
conditions created by the dams and to collect baseline information prior to the beginning of dam removal 
drawdown Activities. The KHSA includes IM-15 that requires PacifiCorp to fund water quality monitoring from 
Upper Klamath Lake to the Klamath River estuary at the Pacific Ocean. The water quality monitoring under 
IM-15 entered its tenth year in 2018 and PacifiCorp has an obligation to continue IM-15 monitoring until the 
dam decommissioning phase of the Project begins. IM-15 contains the following water quality monitoring 
elements: 

• Cyanobacteria and cyanotoxin grab sampling for public health protection at 18 locations from Upper 
Klamath Lake to the estuary, including nine locations downstream of Iron Gate Dam in the Klamath 
River.  

• Water quality monitoring at 18 sites on the Klamath River from Link River Dam to the estuary. 
Additional water quality monitoring is conducted at the mouth of the four major Klamath River 
tributaries (Shasta, Scott, Salmon, and Trinity). 

• Hourly sonde data collection at six locations between Iron Gate Dam and the community of Klamath 
for temperature, dissolved oxygen, pH, and electrical conductivity.   

• Seasonal (May-October), monthly, and bimonthly) discrete grab sampling conducted for nutrients, 
including total nitrogen and phosphorus, nitrate and nitrite, ammonia, particulate and organic 
phosphorus and dissolved carbon.  

The above monitoring is conducted by the U.S. Bureau of Reclamation (USBR), PacifiCorp, and the Yurok and 
Karuk tribes and is funded by PacifiCorp.  The Klamath Basin Monitoring Program (KBMP), a consortium of 
in-basin regulatory and resource agencies and interested stakeholders, maintains the water quality 
monitoring data collected under IM-15.  KBMP’s Klamath River monitoring data and location maps can be 
found at http://www.kbmp.net.  KRRC intends to utilize the existing KBMP data set, augmented by new data 
collected before, during, and after dam decommissioning, as the WQ Plan data set.  

2.1.1 Water Quality Trends 
Water quality monitoring in the Klamath Basin has continued since the publication of the Klamath Facilities 
Removal Environmental Impact Statement/Environmental Impact Report, 2012 (2012 EIS/R). Data 
compiled from real-time continuous monitoring of parameters such as water temperature, dissolved oxygen 
(DO), pH, conductivity, and turbidity at a point on the Klamath River just below Iron Gate Dam was analyzed 
for trends, some of which is presented below. This location provides an overview of water quality in the river 
as it exits the last dam of the Lower Klamath Project. Water quality in the area generally continues to follow 

http://www.kbmp.net/
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the trends evaluated in the 2012 EIS/R. Figure 2-1 shows the average monthly water temperature in the 
Klamath River below Iron Gate Dam from 2006 to 2011 and 2012 to 2017, where data was available. In 
general, water temperature below Iron Gate Dam is warmer in spring months (March through May) than it 
was in the past, differing by up to 4 percent in April. Figure 2-2 presents the average DO recorded from 2006 
to 2017 for the months of June through October, when available. Typically, during the summer and early fall, 
water temperature in the river is higher and issues with DO occur. During these months, DO was recorded 
higher in June, July, and October, but lower in August and September compared to previous years. The 
average monthly pH from 2012 onward was recorded at higher values than those between 2006 and 2011; 
though similar from May to October, see Figure 2-3. This information suggests that there would be no 
changes to the conclusion made in the 2012 EIS/R.  

 

Source: Karuk Tribe 2017 

Figure 2-1 Monthly Average Water Temperature in the Klamath River below Iron Gate Dam 
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Source: Karuk Tribe 2017 

Figure 2-2 Average Percent DO in the Klamath River below Iron Gate Dam between June and October 

 
Source: Karuk Tribe 2017 

Figure 2-3 Monthly pH in the Klamath River below Iron Gate Dam 
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2.1.2 Contaminants in Sediment 
In 2011, an evaluation of the sediments from each reservoir was completed to assess the risk of 
contamination in biota and humans from the release of reservoir sediments. Results of this evaluation were 
compared to the 2009 U.S. Army Corps of Engineers (USACE) Sediment Evaluation Framework (SEF) for the 
Pacific Northwest and U.S. Environmental Protection Agency (EPA) screening levels (SLs). Freshwater 
contaminant screening levels were updated and finalized in the 2016 SEF and are typically less protective 
than standards set forth by EPA SLs and Oregon Department of Environmental Quality (ODEQ) 
Bioaccumulation Screening Level Values (SLVs) for fish consumption. The marine SLs are relatively 
unmodified from the 2009 SEF. KRRC reviewed the results from the 2011 evaluation under the 2016 SEF 
SLs and compliance with a level 2B evaluation (see Section 4.7.5 of the Definite Plan for a full discussion). 
This reevaluation confirmed the conclusions presented in the 2012 EIS/R that the reservoir sediments in 
each reservoir are suitable for unconfined, aquatic disposal and that contamination risks from reservoir 
sediment are unlikely and/or are either lower than with the dams still in place and/or lower than background 
levels. 

2.1.3 Algae in the Klamath Hydroelectric Reach 
There are two dominant algal communities within the Hydroelectric Reach in the Klamath Basin, 
phytoplankton and periphyton. Blue-green algae and cyanobacteria are the predominant phytoplankton in 
Copco 1 and Iron Gate reservoirs and frequently reach nuisance levels in the summer and fall, often 
producing toxins (i.e. microcystin) at levels that are potentially harmful to humans and animals. 
Phytoplankton accumulation from the reservoirs occurs in portions of the Klamath River below Iron Gate 
Dam and can contribute to nuisance levels of blue-green algae, under certain conditions. Cyanobacteria and 
green algae are the dominate periphyton (i.e., attached algae) in the riverine portions of the Klamath River. 
The growth and prevalence of nuisance algal blooms of blue-green algae and other species are generally 
determined by the nutrient concentration, primarily nitrogen and phosphorus, and water temperature within 
the river. Continued monitoring of nutrients, algae, and algal toxins show the continuation of trends observed 
and presented in the 2012 EIS/R. A study published in 2015 (Otten et al. 2015) used a variety of genetic 
approaches to track the source of toxic algae found in the Klamath River below Iron Gate Dam, in addition to 
15 other sampling locations throughout the Klamath River. The study concluded that microcystin producing 
algal populations originate within Copco 1 and Iron Gate reservoirs rather than imported from upstream 
sources (e.g. Upper Klamath Lake). The relative significance of contributions of the reservoirs and upstream 
sources is complex and disputed.  The KRRC does not state a position on the relationship or relative 
significance of such sources.  To the extent that these reservoirs are a source, the Project will remove the 
source. 

In 2016, the Oregon Heath Authority released the updated Public Health Advisory Guidelines for Harmful 
Algae Blooms in Freshwater Bodies. This updated the criteria for issuing and lifting a public health advisory. 
Criteria for issuing a public health advisory is dependent on visible scum (photos and water testing), cell 
counts (greater than or equal to 100,000 cells per milliliter [cells/mL] for combined species or 40,000 
cells/mL for microcystin), and/or toxicity levels (greater than or equal to 10 micrograms per liter for 
microcystin). Public health advisories can be lifted only after the initial cell count or toxin results are reported 



Definite Plan  
Appendix M - Water Quality Monitoring Plan 

June 2018 02 | Background 17 

below the threshold. The Yurok Tribe also updated their advisory threshold guidelines after the 2012 EIS/R. 
These updated Level 1 thresholds are equal to those issued by the Oregon Health Advisory for combined 
species (100,000 cells/mL) but are much lower for microcystin cell count (1,000 cells/mL) and microcystin 
toxin concentrations (0.8 micrograms per liter). Despite the changes to the guidelines for posting public 
health advisories for toxic algae blooms, the most recent monitoring data shows that health advisory 
postings remain common place at Copco 1 and Iron Gate reservoirs and on the Klamath River below Iron 
Gate Dam. 
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3. WATER QUALITY MONITORING 
PLAN 

3.1 Rationale for Water Quality Monitoring Plan 
KRRC anticipates impacts from the Project on aquatic resources in the lower Klamath River through the 
release of reservoir sediment.  The 2012 EIS/R for dam removal anticipated that the reservoir sediments, 
composed largely of organic silt and clay size particles would exhibit high chemical oxygen demand (COD) 
and high suspended sediment concentrations (SSC) downstream of Iron Gate Dam. The highly turbid water 
and low dissolved oxygen caused by sediment release will result in stress and mortality to fish and other 
aquatic organisms in the mainstem Klamath River during reservoir drawdown.  KRRC plans to conduct pre-, 
concurrent, and post-dam removal water quality monitoring (one year before and three years following dam 
removal) to assess the impacts of dam removal on the aquatic environment from J.C. Boyle Dam to the 
estuary.  The KRRC will also collect water quality samples at Keno Dam upstream from the Project to assess 
baseline river conditions.  

3.2 Monitoring Locations 
Table 3-1 and Figure 3-1 present the locations and characteristics of the project water quality monitoring 
stations that will operate 12 months of the year at least one year prior to dam removal and up to three years 
following dam removal. Each monitoring location is also an existing IM-15 monitoring site, thus enabling 
KRRC to augment previously collected data. KRRC will collect water quality and discharge data at each site, 
as discussed in the next section.  

KRRC was informed by the IM-15 monitoring entities that all locations require strengthening of the sonde 
holding mechanism to withstand winter conditions (currently, IM-15 data collection activities are ceased 
from approximately November through April). KRRC is working with the Karuk tribe, Yurok tribe and US 
Geological Services (USGS) to complete the necessary improvements prior to the beginning of pre-drawdown 
monitoring activities. KRRC will augment the IM-15 monitoring during the pre-drawdown monitoring period by 
upgrading and operating the stations during the winter months. Once drawdown is initiated, KRRC will 
operate the monitoring stations year-round and IM-15 monitoring will cease. 

KRRC removed the Walker Bridge site along the Klamath River at River Mile 156.3 from the list due to 
access approval issues. If access issues are resolved, KRRC may add the site back into the list of monitoring 
sites.  

The Klamath River site above Shovel Creek is located approximately 3 river miles downstream from the 
California/Oregon stateline and KRRC is considering it as a possible location for a stateline monitoring 
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station.  The site is currently monitored under IM-15. The final location of the stateline monitoring location 
may change including moving this monitoring to the JC Boyle Powerplant location at RM 219.7.  The 
stateline monitoring location, specifics and duration of operation will be defined in consultation with will 
ODEQ and California SWRCB.  

Table 3-1 Monitoring Locations 

Location River Mile Current Monitoring Entity Existing 
Sonde 

USGS 
Gage 
Station 

Klamath River below Keno Dam 233.4 USBR and PacifiCorp n y 

Klamath River below J.C. Boyle 
Powerplant 

219.7 PacifiCorp n y 

Klamath River above Shovel 
Creek (near Stateline)* 

206.42 PacifiCorp n n 

Klamath River below Iron Gate 
Dam  

189.7 PacifiCorp y y 

Klamath River below Seiad  128.5 Karuk Tribe y y 

Klamath River at Orleans (USGS)  59.1 Karuk Tribe y y 

Klamath River near Klamath  6.0 Yurok Tribe y y 

  

3.3 Water Quality Monitoring Parameters and Frequency 
Table 3-2 lists the water quality parameters KRRC will monitor at each of the monitoring locations. KRRC will 
collect time-series water quality and stream discharge data, in accordance with the Water Quality 
Certifications, to assess water quality impacts of the Project. Discrete water quality samples will also be 
collected to support the suspended sediment load quantification, characterize constituent concentrations 
that cannot be measured using sondes, and to validate the sonde time-series data.   

Table 3-2 Water Quality Monitoring Parameters  

Constituent Frequency Type of Data 

Temperature Hourly, 12 months per year Time-Series 

Dissolved Oxygen Hourly, 12 months per year Time-Series 

pH Hourly, 12 months per year Time-Series 

Conductivity Hourly, 12 months per year Time-Series 

Turbidity Hourly, 12 months per year Time-Series 

SSC Up to 24 samples pre-drawdown; weekly 
during drawdown, monthly following 
drawdown for 36 months or until TSS 
equals background at Keno 

Discrete 
(Auto-Sampler) 
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Constituent Frequency Type of Data 

SSC 4 storm events pre-drawdown; every two 
weeks during and after  drawdown or 
until TSS equals background at Keno 

Depth-width integrated 
sample 

Chemical Oxygen Demand Monthly, daily during drawdown Discrete 

Total Nitrogen Monthly Discrete 

Total Phosphorous Monthly Discrete 

Microcystin Cell Count Monthly Discrete 

 

KRRC will collect sonde turbidity data as Nephelometric Turbidity Units (NTUs).  However, impacts to aquatic 
resources from reservoir sediments have been quantified in milligrams per liter (mg/L) of SSC.  The KRRC 
collected reservoir sediment samples in 2017 and plans to have the USGS conduct a series of laboratory 
tests to develop a SSC versus turbidity relationship for the reservoir sediments.  This relationship will assist 
in making adaptive management decisions during and following dam removal and in understanding the 
impacts to aquatic resources.  KRRC will develop a laboratory protocol for the SSC/turbidity relationship 
analysis that identifies the accuracy and reliability of this relationship along with any uncertainties and 
specific field verification testing during dam decommissioning. 

KRRC will characterize chemical Oxygen Demand and nutrient concentrations to assess the impacts of 
reservoir sediment decomposition, and other biological activities, on the dissolved oxygen concentrations in 
the river. 

KRRC will quantify cell counts of microcystin producing blue-green algae to determine attainment of existing 
heath related water quality standards.  
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Figure 3-1 Water Quality Monitoring Locations 
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3.4 Riverbed Sediment Sampling and Analysis  
During the Secretarial Determination process, USBR collected 75 five sediment cores in 2009 from the three 
reservoirs that will be removed as part of the Project and analyzed sediments for 501 anthropogenic and 
naturally occurring chemicals and compounds.  USBR assessed whether significant risk existed for humans 
or aquatic biota via five contaminate exposure pathways.  The data analysis was done in collaboration with 
the states of Oregon and California, as well as the EPA.  The USBR concluded that no chemicals or 
compounds were detected in reservoir sediments at concentrations exceeding human health screening 
levels, and no other preclusions to releasing the reservoir sediments during dam decommissioning to the 
freshwater or marine environment were identified for human or aquatic biota exposure (USBR 2012d).  

The above finding aside, the draft California Section 401 Water Quality Certification requires characterization 
of sediment quality in reservoir and riverbed sediments upstream and downstream of the project reservoirs, 
and in the Klamath estuary.  KRRC will develop a sediment characterization plan in consultation with Oregon 
and California regulatory agencies to satisfy the requirements of the Section 401 Water Quality Certifications 
for both states with consistent sampling and testing protocols and procedures.  

All sampling, analysis, and evaluation of sediments for the presence of toxic compounds will follow the 
procedures and protocols defined in the USACE Sediment Evaluation Framework for the Pacific Northwest, 
July 2016 (RSET 2016). 

3.5 Plan Implementation and Schedule 
The KRRC will implement this Plan in accordance with the sampling schedules and frequencies defined 
herein and for up to three years following dam removal. Monitoring activities will continue until the State 
Water agencies are satisfied that attainment of Basin Plan water quality standards occurs, or after the 
specified time period (3 years) expires for post-construction monitoring stated within the California and 
Oregon 401 Water Quality Certifications, whichever occurs first. 

KRRC will implement the WQ Plan in accordance with the State Water Resources Control Board’s Surface 
Water Ambient Monitoring Program (SWAMP). KRRC will develop a project-specific Quality Assurance Project 
Plan (QAPP) to describe the monitoring protocols and will include detailed mapping and figures depicting site 
locations, characteristics and equipment configurations. The QAPP will define: 

• Monitoring entities (i.e. Yurok and Karuk tribes, USGS, USBR) and their specific roles and 
responsibilities 

• Monitoring program design details and data collection protocols  

• Data management activities and data storage 

• Data quality objectives and quality assurance/quality control (QA/QC) 

• Regulatory, stakeholder, and public reporting of the collected data.    
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2. MANAGEMENT PLAN 
The following sections summarize the five steps in this plan: 

1. Database Search and Agency Coordination 
2. Outreach to land owners and residents  
3. Installation of groundwater monitoring wells 
4. Groundwater monitoring  
5. Post-Dam removal outreach/notification of findings 
6. Proposed actions to improve production rate 

2.1 Database Search and Agency Coordination 
The KRRC reviewed USBR’s database that identifies 124 existing wells located within a 2.5-mile radius of 
the project reservoirs. The KRRC attempted to verify the location of these wells and identified any new wells 
within this radius installed since 2012. The KRRC contacted Siskiyou County, the California Department of 
Water Resources (DWR), and Oregon Water Resources Department (OWRD) about the accessibility of their 
groundwater well data bases.  

Siskiyou County did not provide any specific information on well locations or ownership due to insufficient 
staff resources. County staff stated that there are no shared water systems at the California reservoirs1, so 
KRRC assumed that all reservoir residents utilize groundwater for domestic use. (Rick Dean, personal 
communication, July 27, 2017). Siskiyou County recommended that the KRRC contact DWR to verify 
previously recorded well locations and to identify any potential new well records.  

The KRRC contacted DWR and was told that DWR’s policy does not allow the sharing of well ownership 
information (Benjamin Brezing, personal communication, August 8, 2017). .  

The KRRC contacted OWRD and was directed to use their public database to download well logs for those 
surrounding J.C. Boyle (Mary Grainey, personal communication, August 23, 2017). Of the 17 well logs that 
KRRC identified and downloaded using the OWRD database search, only one provided a specific location..  

Given the gaps in information discernable from these data bases,, the KRRC has proposed a broad land 
owner outreach program as described below.   

                                                      
1 KRRC has since learned from residents that there is a shared spring water supply near Copco Lake that supplies a portion of the 
residences there. 
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