
Request for Funding for Remediation of th~Mll~ti~ot~MIh~

Submitted by Mining Remedial Recovery Company

Executive Summary

This proposal requests funding for remedial actions at the Mammoth Mine, which is
located 3.5 miles northwest of Shasta Dana in the Little Backbone Creek watershed. The
Mammoth Mine currently dischar~ approximately 40 lbs!day of copper and 80 lbs/dsy of
zinc in’to Shasta Lake.

The prnnary biological sad ecological objective of this project is to improve tl~ spawning
and rearing habhat for ana&omous species in the Bay-Della ecosystem. This objective
will be achie~-,d, by reducing the cadmium, copper, sad zinc load from the Mammoth Mine
to Little Bankbone Creek, Shasta Lake and the upper Sacramento River. This project is
consistent with the CALFED objectives to fund actions which address non-flow related

L,-l~tors and focus on contaminant soure~ reduction. Improvem~ts to water quality in the
.’7~." pper Sacramento River should also beecfit the health of the astuarine habitat
~downstream_ Specifically, this project is expected to improve the iastreans aquatic habitat
~ k~" speeias such as chinook salmon and steelhead trout.

.~l’he proposed project components include passive chemical and biological acid mine
~’alnase (AMD) trearmsat systems. ~ proj~’t tasks, anticipated completion datas, and
o~’nssociated costs are shown in Table 1.

Table I. Mammo~ ~ R~mediatloa ~’r~je~ Ta~s

Release wate~ f~m b~hind the ly~d~ad located in ~ Friday Loudcn 14,500 10/21/97

acidic ~pdn~ and other ponals.~
If olher pc~als continue to discharge AMD, ia~al.I limestone and 145,000 4/30/98
w~tland treatment s~ems m the vic~mt~ of the portals

sprin8 and install a passive limestone treaanem system
Total Ce~

The Mammoth Mine is the property o£ Mining Remedial Recovery Company ~C).
MRRC w~s formed specifically to remediate sites impacted by mining activities, and is
actively reclalmin8 several mine. mill, and smeller ~tas located throughout the United
States Kay personnel at MKR.C have extensive knowledge of general mine remediadnn
technologies, as well as the site specific conditions at the Mammoth Mine. Michael W.
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Bantu (President and CEO) has over 20 years of management experience related to mining
and mine reclamation. Linda M Mercorio (Environmental Engineer/Project Manager) is
managing the design, implementation, and monitoring of remedial activities at several
MRRC owned mines in the Shasta Lake area. Ken Henderson (Construction Manager)
has extensive experience in mine reclamation and construction management.

Since 1991, MI~C has collected samples from the Mammoth Mine adits on a monthly
basis, end fi’om Little Backbone Creek on a quarterly basis. In August 1996 and March
1997, MI~,R.C and Adrian Brown, Inc., sampled discharges from portals, waste rock
dumps, seeps, springs, and recsiving streams. MY,.RC plans to continue with the con’ent
monitoring progrnm,,i~n ord~ to properly evaluate the effectiveness of completed control
a~ions.

It is not expected that implementation of this project win result in significant third party
impacts. The Mammoth Mine is ~"motaly located, and the mine site and the surrounding
acreage are the property of MR.RC. However, MII.R.C will submit a description of
selected remedial actions to appropriate parties at the California Regional Wmar Quality
Control Board, the California Department offish and Game, the Forest Serviee~ tha
Bureau of Land Management, and Bureau ofP~clamation. MRRC will also post
applicable signs along the access road to the work site during construction.

To date, MRRC has coordinated and funded water quality studies, the production of
detailed base maps, and the completion of a comprehensive f~.asitidity study for several
MI~C owned mines located in the Shasta Lake ares. In addition, MI~C has expended
$2,000,000 to implement control actions at the Mammoth, Balaklala, StowelL and
K~stone Mine sites. M1LP, C is open to negotiating a cost sharing plan with the CALFED
Program to complcte the r~raediation projects described in this proposal. CALFED
Program resources allocated to a Mammoth Mine project component would incrcaee the
~onomic feasibility of that componem and increase the expected water quality be~ts in
the upper Sacramento River. MILR.C welcomes the opportunity to work together with tim
CALFED Program to achinvn a substantial and rapid r~duction in heavy me~al loads to the
Sacramento River watershed.

ii
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Project Description

Background Information

The Mammoth Mine is located in Shasta County, 3.5 miles northwest of Shasta Darn on
the south side of Little Backbone Creek. A regional map that inciudas the Mammoth
Mine is shown in Figure l and detailed base maps of the site are shown in Plates l and 2.
A copper-zinc orebody was discovered at the Mammoth Mine site before 1890, and the
overlying gos,~m was worked on a small scale for gold prior to 1900. The site was mined
extensively for copper and zinc between 1<305 and 1925. Duxing this time, 3.3 mJlllon tons
of direct-smelted co~’rewe and 84,000 tons of high-gsade zinc ore were produced at the
Mammoth

I-fistorically, portal discharges were considered the principal source ofAMD fi’om the
Mammoth Mine, and surface runoff over waste rock material was identified as a less
significant source. [n 1981, a concrete seal was installed in the Main Mammoth Portal
"~hat effectively stopped all flow from the portal. As a result, metal loading to Little
Backbone Creek from the Main Mammoth Portal ceased. However, soon attex the Main
Man-anot h Portal seal was installed, flow and metal concentrations incrnssed in the Friday
Loude~ Portal which drains into Shoemaker Gulch. This result indicated the existence of
a hydraulic connection hetwcen the Friday Louden and Main Mammoth. In 1983,
bulkhead was inst alhid in the Friday Louden Portal that resulted in increased flow from the
G~3ssen No. 2 Portal. By 1993, all of the Mammoth Mine portals that wexe discharging
AMD were sealed, including the North 470 and East 470. How and metal loads
discharged directly from the portals have decreased si~Cantly as a result o~’the portal
sealing program. Pressure readings of up to 240 psi at the Friday Louden Portal indicate
that the mine workings are almost entirely flooded. However, in 1995, the pressure
behind the Friday Lo~en bulkhead dropped and soon thereafter a substantial acidic spring
was discovered on a steep slope to the west of and several hundred feet below the Main
Mammoth Portal. This spring is difficult to access due to the steepness of the terrain and
is contn’buting substantial copper and zinc loads to Little Backbone Creek. if water is
released from the Friday Louden Portal, the spring flow may deerease or stop.

Typical metal loads from the Mammoth Mine are il[ustrated in Figure 2, and the metal
concentrations in Little Backbone Creek are illustrated in Figure 3.

In August 1996 and March 1997, MRKC completed two separate phases of a
comprehensive water sampling program designed to identi~- and quantify
Liule Backbone Creek. The concenu’ations of copper and zinc in Little Backbone Creek
were lower in August than in March, while the metal loading in the creek was higher in
March. Higher flows during March moat l~kaly caused a dilution in the concentration,
while increasing overall metal loads.
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Water quality analyses indicate that approximately 90-95% of the total copper and zinc
load to Little Backbone Creak was discharged from the acidic spring in October 1996, and
that approximately 55 to 60% of the total load was discharged from the acidic spring in
March 1997 Waterdischargedffomtheacidicspring’stributaryappearstocaueaadrop
in pH in Little Backbone Creek from 7~0 upstream of the tributary input to 4.5 below the
input during the March 1997 sampling. Approximately 5-9% of the metal loading to Little
Backbone Creak is discharged from the Main Mammoth and East 470 tribeta,-y. The
metal loads from the East 470 and North 470 portals combined, equal about one tenth of
the copper and zinc loads currently released from the acidic spring

Project Approach

The components ofth© Mammoth Mine Rcmediation Project focus, on the most significant
sources of AMD in the vicinity of the mine site, and will be implemented in a phased
approach. Due to the installation of portal seals, and reanhing flooding of the mine
workings, the sources of AMD at the Mammoth Mine are hydraulicafiy connected.
Henc�, mani]m[ating the flow fi’om one portal may influence the flow and metal
concentrations discharged from other portals or from springs. By implementing the
project components sequentially° the need for each successive coutrul measure can be
evaluated before additional capital is invested. Further, each remedial action can be
adapted appropriately should the site conditions change. The project tasks are outlined
below.

1. Install a pas~ve limestone treatment ~y~tem in the Friday Louden Portaland in
Shoemaker Gulch.

Passive limestone treatment can consist of 3/4" to large boulders of limnstone plaead
in a pond, reservoir, channel or mine portal. An example of limestone treatmem in a
portal is illustrated in Figure 4. Limestone treatment increases the pH of AMD and
immobilizes heavy metals by precipitating metal hydroxides end oxides.

A concrete seal located in the Friday Louden Portal maintains a pressure of 180-240
psi. The distance between the seal and the portal opening is approximmvly 500 feet.
The available area ~ithin the portal will be used for a primary limestone teaa~mant
system. Approximately 300 cubicyards of 3/4" limestone will be requlredto erentea
2-foot deep limestone floor. A settling pond will be excavated ~ust outside the portal,
and sludge will be removed from the pond as needed.

A secondary limestone treatment system will be installed within Shnemelcer Gulch.
Due to the steepness of the terrain in Shoemaker Cmlch, this system will be comprised
of large limestone boulders. Approx~metely 600 cubic yards of boulders will be used.
This secondary treatment will add alkalinity to the settling pond effluent before it
eaters Shasta Lake.
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Expected

Th~ focu~ of the proposal Mammoth ~e R~ta~on P~j~ is to ~e wat~
qu~ M t~ upp~ Sac~to ~ver for the ~nter-m ~d ~p~-m c~k

the ~
~ ~ge ~t~ to Li~e B~ne CrY.

~e B~n Pl~ ~mMn$ tho follo~g quMi~ obj~ive~ for cop~L ~, ~d c~ ~r
wat~ ~ ~ss = 40 m~ ~ CaCO~.

Pa~meter Con~n~tion
(P~)

Copper 5.6
~n~

Cad~m 0.22

MmM ~nc~t~tions in ~c~s of these ~ts c~ ~ ~1 to c~ook ~n ~d
~ ~out. (W~ Resour~ Control Bo~d, 1~). ~ USB~ ~d US ~A
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routinely collect samples fi-om the Saoramcnto l~ver below Shasta Dam and below
Keswick Reservoir. The remits of these analyses indicate the that the levels of copper,
cadmium and zinc in these water samples regularly exceed dete~on limits, Hence, tbe
abili~ oftbe Sacramento River to accommodate influxes ofmetaJs downstream is limited
by the water quality in the uppe~ reaches oftha v~v~, In order 1o achieve the Basin Plan
objectives in the Sacramento River, major sources of metals upstremn of Shasta Dam
should be controlled as part era comprehensive has’m-wide contaminant source reduction
program.

Back, ground and Biologlcal/Technical Justification

MILR.C recently completed a comprehensive feasibility study for the Mammoth Mine and
other mines located in the West Shasta Mining District. The study evaluated a wide range
of potential AMD control and h’eetment t eclnlologies including:

¯ active chemical treatment,
¯ wetlands treatment,
¯ passive limestone treatment,
¯ surface re~amation of mine waste,
* surface water diversion channels,
¯ neutralizing or reducing material injection into mine workings, and
¯ extermination of AMD generating microorganisms.

An active chemical treatment system was not considered to be fensible due to the remote
location of the Mammoth Mine, limited space, energy requiremems, labor intensiveness,
and cost.

Reclaiming the steeply graded waste rock areas was not a preferred solution, due to
substantiaI costs and limited water quality benefits.

Several miles of underground workings are located at the Mammoth Mine. This vast
expanse of collapsed stopes and tunnels exceed the practicable volume limits for
underground injections.

Extermination of AMD generation microorganisms was not a preferred solution due to a
low expected benefit to cost ratio and considerable mamtanance requirements.

The control actions included in this proposal were selected in part, because they focus on
the most significant metal loads discharged from the Mammoth Mine. The extent oftbe
benefits for aquatic species in the receiving water bodies is expected to be directly related
to the achieved reduction in metal loading. Furtbennom, the proposed passive treatment
systems will require minimal maintenance and accommodate a wide range of flowrates.
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If this project proposal is approved, MRRC is prepared to proceed with the proposed
conwol actions in the near fmm’e. As stated earlier, a detailed feesibifity study has been
completed, and a comprehensive monitoring program is in place. To date, MRRC has
expended over $2,000,000 on remedial activities in the West Shasta Mining District.

Proposed Scope of Work

The proposed project is divided into four components:

Design: A d~Iailed design will be completed of a limestone treaunent system for the
Friday Loudan Porl~ ~ssa~y, designs will be prepared for wetland treatmem systems
at the Horth 470 and East 470 AdiZs and for a road to the acidic seep. Deliverab|es:
Detailed designs superimposed on base maps of site,

Preconstruction: Preconst.rucfion activities include procoxemem ofrequked pcn~ks and
preparing the site and surrounding area for project implamentatiorL Deliverables: Copies
of all ~quired permits, and photographs of site preparation.

Comlruc~on: The control actions will be implemented in a phased approach in order to
evaluate the effects of each sucoe~sive tz~atmem systam Inior to proceeding with
additional work. Defiverables: Weekly progress xeports detsilin8 technical and financial
activities, and copies ofail related purchase orders and invoices.

Monitoring: The existing mointoring program "will continue throughout all phases of the
project implementation. D~verabies: Momhiy water quality reports,

Monitoring and Data Evaluation

MRRC periodically collects water samples and rne~u’es flow at all portals, seeps, and
springs associnted with the Mammoth Mine, Sasuples a~ also collects!, from Lit~te
Backbone Creek on a quarterly basis, Samples will be colle~ed on a more frequent basis
dung and immediately al~or the implementation of control actions.

IvIRRC participates in the Sacramento River Watershed Prepare (SRWP), an
organization that plans to coordinate and supplement several existing water quality
monitoring programs operating within the Sacramento River watershed. Results fi’om
monitoring activities the Mammoth Mine will be corttributed to the SRWP, and the
Mammoth Mine monitoring program will use sampling and analysis methods that are
cons~stant with the SRWR Cooperation with the SRWP will provide a venue for peer
review of the monitoring and data evaluation process.
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lmplementability

The CRWQCB-Central Valley Region issued two orders related to the Mammoth M~ne
site on June 20, 1996. Order No 96- t 54 includes waste discharge requirements for the
Mammoth Mine adits, and Cease and Desist Order No. 96-155 requires that MRRC
comply with the following task schedule. To date, MILRC has met each of the cnmpliance
deadlines~

Submit a remedial action plan describing completed and proposed control actions to
reduce or prevent AMD discharges to Little Backbone Creek. (Compliance Date:
August 1, 1996)

Establish a program to obtain accora~e flow measurements of diacharges f~om portals,
waste rock dumps, springs, seeps, and receivin8 waters. (Compliance Date: October 1,
1996)

* Submit accurate topographic base maps of the Mammoth Mine and Little Backbone
Creek. (Compliance Date: November 1,1996)

Submit a raport deseribing the feasibility o£ proposed solutions to r~-’tora beneficial
uses to affected water courses. (Compliance Date: July 1, 1997)

¯ Commence implementation of selected remedial actions to achieve compliance with
waste discharge requirements, (Compliance Date: December 1. 1997)

Obtain full compliance with waste diseharg~ reqviremcuis. (Compliance Date:
December 1~ 1998)

The Mammoth Mine is located on a parcel that is owned by MILgC, and there are no
e~dsfing easements on the proposed work site. Hence, third party impacts are
exta,’cted t o be minimal.

ff required to do so, MRgC will coordinate an en~’onmantal assessment prior to
implementation oftbe proposed control actions. Fuctber, MP, gC will assure that all
applicable OSHA and MSHA requirements are met.
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Figure’S.. M~I Loads from the Mammoth Mine - March 1997

Figure 3. Metal Concentrations is Little Backbone Creek- March 1997
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Costs and Schedule to Implement Mammoth Mine Remedi~tlon Project

Budget Costs

The budgeted cost for each proposed task is out,ned in Table 2.

Table 2. C~t breakdowu for proje¢~

Task ~al4ry ~nd G~ts for 10

1 $500 $~0,000 $127,500 $20,O00/yr
2 3~0 200 7,000 2,000 500/yr
3 2,000 500 50,000 42,500 5,000iyr 145,000
4 ~.~000 1.000 185~000 50,000 lO,O00iyr 340,000

MRRC is open to negotiating a cost sharing plan with the CALFED Progrmn to complete
the ren~diation projvcts described in this proposal. CALFED Program resources
allocated to any of the outlined tasks would in.easy the economkal feasibility of the task,
and increase the expected water quality bendits in the upper Sacramento River.

MRgC plans to ~ire subcontractors to complete the coastru~oa components of the
proposed tasks. In se, l~ctthg subcontractors, IVlI~R.C ~ill solidi bids and evalum¢ potential
subcontractors based upon the following faotors:

¯ related proje¢~ ¢xpedanc¢,
¯ appropriate licenses and credentials,
¯ OSHA certification,
¯ MSHA ce~dficetion, and

Schedule Milestones
A schedule for the proposed project tasks is shox,,~a in Table 3, MRRC would appreciate
receiving CALFED funding prior to each completion date, but is open to oth~r payment
schedules.

I --002590
1-002590



Th’u~l Party hnpacts

It is not expeoted that implememation of this project wliI result in any significant third
partW impacts. Tl~ Mammoth Mira is remotely located, and the mine site and the
suwennding acreage are the property of MILR.C. However, MRRC will submit a
dew, fiption of selected remedial actions to appropriate parties at the CP,.WQg3B, the
Californin Department offish and Game, the Forest Service, the Bureau of Land
Management, and Bureau ofReelamatian. MRRC will also post applicable signs along
the access road to the work site during co~’st~ction.
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Applicant Qualfficat~ons

MRRC was formed specifically ~o remediate sites impacted by mining activities, and is
actively reclahr~g several n’mie, mill, and smelter sites located throughout the United
States. Key personnel at MI~RC have e~ensive knowledge of g~r~eral mine ~nediation
techno!og~es, as well as the site specific conditions at the Mammoth Mine.

In 1995, MRRC completed a remediatinn project at the Sunbank Mine site located near
Silverton, Colorada. Sixty percent of the funding for this project was pro,Aded by the US
EPA The mine openings and edits were backfilled, regraded and capped. The mine dump
was removed from.tee s~mn, consolidated into one ~ r~raded, and capped.
Currendy, AMD from the n~ne is collected and passed through a liraestone treatment
system which then fe~s imo a series ofs~ttling ponds. This project has resulted in
substantial improvements to water quality, nnd demonstrates MRRC ability to work with a
government agency to ach;h;h;h;h;h;h;h;h;h~ve a common goal.

MRRC personnel who are involved in the Mammoth Mine project are prol’ded below.

Mieh=el W. Bantu, President
Michael Baum will manage the financial aspects of the proposed Mammoth Mine
r~media6on project. Mr. Baum has over 20 ye~s of mnna~cment experience in the areas
of constr,aetion~ mine operation and mine reclamation. He has been directly in charge of
operations and reclamation at more than twenty mine, mill, and smelter sites located
throughout the United States. Mr. Baum has been involved in numerous negotiations
involving Consent Decrees for remedial activities in both the CERCLA and RCRA
pro$~ams, and has been responsible for the attainment of several permits ~quired to
perform remedial and mining activities.

Ken l]andeeson, Construetio== Manager/Administratio==
Ken Henderson will tonnage the construction of the proposed Mammoth Mine reraediation
project. Mr. Henderson has over 30 years of management and technical ~’ienen ~n the
axees of mine operations, project design, and construction mnnag~ment. He holds a
degree in I~imJng Engineering for the UrL, versity of Colorado and an Environm~ntel Law
De~ee from the University of Arizonn. Mr. H~dersoo has been involved in the
management of several mining operations and mine remediation projects throughout the
westen~ United Stales.

Lind== Meecurio, gnvironment=l Engineer/Project M=nager
L’mda Mercurio will coordinate the design, implemeataflon, ned monitoring componems of"
the proposed project Ms. Mercurio holds an M.S. in Enviromnental En~n~in~ from
Utah State University and a B.S. in Mathematics Education ~om Non~heestero University.
She has ¢x’tensive knowledge of the water q~ity i~uas related to the Mammoth Mine
end has been instrumemal in evaluating potential control actions.
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Don Simpson, Project Desi~e~er

Don Simpson will a~ist with remedial ~"tions related to u-’~dcrsroun~ mine workinss. M~,
Simpson has been involved with the management of rectal mining and milling for over 40
years. He holds a de~-ec in Mining Engineefiag from the University of Arizona. Durin8
his career, M~ Simpson has held senior manag©ment positions in raine exploration,
production, sod reclamation,

Compliance with Standard Terms and Conditions

Attached please finOCse-~.equired forms for a successfol proposal. MRRC has dected .or
to subn’.;t a bidder’s bond at ~ time bec~so suhoont~actors will perforra the majority of’
the public works construction elTorts, As stated on the CALFED Category m RFP
interact site, uader these circumstances, bid and payraem bonds can be deferred untLI such
time as subcontracts are sought and awarded, and before work is performed. It is
understood that obligations from CALFED to MRILC will be contingent upon receiving
the bid/payment bonds,

Ken Henderson is a licenced general contractor in the State of’California.
(Licence No, 728820)
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NONDtSCRIMINATION COMPLIANCE STATEMENT

Mining R~medial Recovery Company (MP~C) hereby certifies, unless spccifiQflly
exempted, complianc~ with Gov~rnmant Code Section 12990 (a-t) and Califor~a (;ode of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to Rporting r~luirements
and the development, implementation and maintenance of a Noadiscrimiaation Program.
MRRC agr~s not to unlawfu!ly discriminate, harass or allow harassm~m against any
employe� or appficant for employment because of sex, rac~, color, anemia’y, rdigious
ca’~gd, national otis/n, disability (includin~ FIIV and A!DS), medical condition (can~.x),
ag~ marital status, danial of family and medical care leave and danial of pmgaan~y
di~,a.i~Sty leave. -,~ ---

CERTIFICATION

I, Linda Mee~urio, l~reby ~wear t/mt I caa daly aut/~orized ~o legally bind MRRC to the
above described c¢~’llflc.adog I can fl~l~ awaze. ~ t~$ orr#if!c.a1~on, ~x~¢~l on the
date and in the eoan~y below, is made under t~nalty of perjury under tl~ la~s of the
State of Cal~ornia.

~ July 25, 1997, Shasta County, California
Li~da M. Mcrcofio
Enviromn~mlal E~inc~r and Project Manager
Mining Remedial Rgcovgry Company
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NONCOLLUSION AFFIDA ~IT TO BE EXECUTED BY BIDDER AND
SUBMITTED WITH BID FOR PUBLIC WORKS

STATE OF CALIFORNIA
COUNTY OF SHASTA

Linda Mer~udo, being first duly sworn, deposes and says that she is a Pro.~ect Manager
and En’~ronme~tal Engineer employed by Mining Remedial Recovery Company (MRRC)
the party nmkimz the forogo’mg bid that the bid is not made in the ime~est o£, or on behalf
o£ any undisclosed person, patmership, company, association, organizatiott, or
corporation; that tht~id’is-gL~dne and not collusive or sham; that the bidd~ has not
directly or indirectly colluded, conspired, comfived, or agreed with the imy bidder or
anyone else to put in a sham bid, or that anyone shall ref’ain fi’om bidding; that th, bidder
has not in any rrmmer, directly or indirectly, sought by agreement, communication, or
¢onf~mc¢ wiflz anyor~ to tix the bid pric~, or of that of any ot/~er bidder, or to secure aw]
advantag~ against the public body aw0zding the contz’act of anyone interested in the
proposed contract; that all stamnents comaitzed in the bid are true; and, fmther, that the
bidder has not, directly or indirectly, stzbmitted his or her bid price or any brt~kdovm
thereof~ or the contents theRo~, or divulged infi0xmation or data rdative thereto, or paid,
and will not pay, any ~ to any corporation, parme~ship, company, associ~ion,
orgazzization, bid depository, or to any member or ag~t thereof to effectuate a collusive
or sham bid.

DATED: By __

Subscribe and sworn to before me on

/ (Notmy Public)
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