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P. 0. Box 538705 
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APR 1 5  2003 

Mr. Gene Jablonowski, Remedial Project Manager 
United States Environmental Protection Agency 
Region V, SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 6060413590 

DOE-0326-03 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5'h Street 
Dayton, Ohio 45402-29 1 1 

Dear Mr. Jablonowski and Mr. Schneider: 

REVISED REMEDIAL DESIGN PACKAGE FOR SILOS 1 AND 2 REMEDIATION FACILITY 

References: 1 .  Letter, T. Schneider t o  J. Reising, "Comments - Silos 1 and 2 
Remediation Facility Draft Remedial Design Package," dated March 7, 
2003  

2. Letter, G. Jablonowski t o  J. Reising, "USEPA Review of the 
Draft Remedial Design Package for the Silos 1 and 2 Remediation 
Facility, " dated February 20, 2003 

3. DOE Letter, DOE-0144-03, J. Reising to  G. Jablonowski and 
T. Schneider, "Draft Remedial Design Package for the Silos 1 and 2 
Remediation Facility, " dated December 1 9, 2002 

The purpose of  this letter is t o  transmit the revised Remedial Design Package for Silos 1 
and 2. The document was revised in response t o  comments received from the United 
States Environmental Protection Agency'(USEPA) and Ohio Environmental Protection 
Agency (OEPA). 

The following documentation is enclosed with this transmittal: 

1. A Response t o  Comments Document providing responses to  the 
referenced comments from the USEPA and OEPA. 

2. Supplemental electrical, Heating, Ventilation and Air Conditioning,( HVAC), 
and Piping and Instrumentation Diagram (P&ID) drawings requested by the 
USEPA t o  facilitate their review of the Remedial Design Package. 
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3. A draft Final RD Package incorporating the responses to  the USEPA and 
OEPA comments. 

The enclosed documentation is due t o  the USEPA and the OEPA by April 17, 2003. 

If there are any questions concerning the enclosed documentation, please contact Nina 
Akgunduz at  (5  13) 648-3 1 10. 

Sincerely, 

FCP:Hall 'ic/ Johnny W. Reising 
Fernald Remedial Action 
Project Manager 

Enclosure: As Stated 

cc w/enclosure: 
N. Akgunduz, OH/FCP 
G. Brown, OH/FCP 
J. Hall, OH/FCP 
J. Saric, USEPA-V, SR-6J 
T. Schneider, OEPA-Dayton (three copies of enclosure) 
M. Cullerton, Tetra Tech 
M. Shupe, HSI GeoTrans 
R. Vandegrift, ODH 
AR Coordinator, Fluor Fernald, lnc./MS78 

cc w/o  enclosure: 
R. Greenberg, EM-31KLOV 
S. Robison, EM-31 /CLOV 
S. Beckman, Fluor Fernald, lncJMS52-4 
D. Carr, Fluor Fernald, Inc./MSl 
R. Corradi, Fluor Fernald, lnc./MS52-4 
T. Hagen, Fluor Fernald, Inc./MSl 
D. Nixon, Fluor Fernald, lncJMS65-2 
D. Thiel, Fluor Fernald, lncJMS52-2 
T. Walsh, Fluor Fernald, lncJMS52-3 
ECDC, Fluor Fernald, lncJMS52-7 



RESPONSES TO 
“TECHNICAL REVIEW COMMENTS ON 

SILOS 1 AND 2 REMEDIATION FACILITY 
DRAFT REMEDIAL DESIGN PACKAGE” 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

GENERAL COMMENTS 

Design Criteria Package 

1. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections: NA Page # :  Not Applicable (NA) Line # :  NA 
Original General Comment # :  1 
Comment : While U.S. EPA supports the United States Department of Energy‘s 

(DOE) efforts to expand its transportation and disposal options 
for the Silos Project, the tasks required to facilitate disposal 
of treated Silos 1 and 2 material at a Permitted Commercial 
Disposal Facility (PCDF) have yet to be completed. These tasks 
include: 1) U.S. EPA approval of an Explanation of Significant 
Difference (ESD) document that accommodates disposal of treated 
Silos 1 and 2 material at a PCDF; 2) DOE and the Nuclear 
Regulatory Commission (NRC) entering into a Memorandum of 
Agreement (MOA) that will allow Silos material disposal at a PCDF 
as l l ( e )  (2) byproduct material; and 3) modification of a PCDF’s 
permits to allow disposal of treated Silos 1 and 2 material. Even 
with an ESD that can accommodate Silos material disposal at a 
PCDF, there are still uncertainties related to whether a PCDF will 
ultimately become available for that purpose. Also, it is not 
clear whether an intermodal facility currently exists that can 
accommodate treated Silos 1 and 2 material if intermodal 
transportation to NTS was needed. 

While the RD Package could accommodate either direct rail shipment 
to a PCDF or intermodal shipment to NTS, it should a l so  ultimately 
accommodate direct truck shipment to NTS consistent with: 1) the 
Record of Decision Amendment for Silos 1 and 2; 2 )  recent 
discussion amongst DOE and the regulators with regard to 
maintaining contingencies; and 3) maintaining a transportation and 
disposal option that is known to be implementable for treated 
Silos 1 and 2 material. 

Response: A s  has been discussed with the U.S. EPA, the design reflected in 
the current RD Package can be implemented with disposal at the NTS via either 
direct truck or intermodal transportation. Section 1.3 of the RD Package 
states If transportation by truck is chosen as the final transportation 
mode, the infrastructure provided by this RD package would be unaffected. The 
railcar loading facility is designed to accommodate both railcars and trucks.” 
The tracks in the railcar loading facility are installed flush with the floor 
level so that the facility can be used, without modification, to load trucks. 
The disposal container design currently being finalized is specified to be 
useable for either truck or rail shipment. Customized railcars and trucks are 
currently being designed. 

Action: Additional detail documenting the ability of the current design to 
support direct truck shipment has been added to Sections 2.2.3 and 2.4 of the 
RD Package. Consistent with the approved Silos 1 and 2 Remedial Design Work 
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Plan, details concerning 
of treated Silos 1 and 2 

e-  4 8  
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the onsite packaging, staging, and offsite shipment 
material to the selected disposal facility(s)will be 

documented in the Transportation and Disposal Plan, to be submitted for U.S. 
EPA review and approval as a deliverable under the RA Work Plan. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections: NA Page # :  Not Applicable (NA) Line # :  NA 
Original General Comment # :  2 
Comment : As discussed in the text, one of the primary goals associated with 

the selected remedy for Silos 1 and 2 material is to address 
characterization and facility acceptance criteria for off-site 
disposal. Since the remedial design package discusses a mechanism 
to meet these goals, additional information should be provided to 
ensure these goals can be met. while reference is made to achieve 
acceptance at the Nevada Test Site (NTS), other disposal 
facilities (such as Envirocare of Utah) are also considered. 
However, it is not clear how specific acceptance criteria will be 
met for either of these facilities. If parameters associated with 
the Silos 1 and 2 final waste forms have the potential to exceed 
current facility acceptance criteria, some discussion regarding 
variances, conditional approval, or special arrangements should be 
provided. For example, NTS specifies a radium-226 action level of 
3.6E+07 Becquerel per cubic meter (Bq/m3) of waste. This value 
would equate to 36 Bq/cm3. Considering that Silos 1 and 2 final 
waste form densities would be about 1.5 g/cm3, would result in a 
final normalized action level of about: 

Therefore, if final waste form activities exceed this value for 
radium-226, some discussion regarding NTS variance is warranted. 
Although the current action levels for NTS may be exceeded, an 
evaluation would be performed by NTS personnel to ensure that 
disposal cell limits are not exceeded. 

Along the same lines, it is not clear that acceptance criteria for 
any LLW disposal facility would be met. Considering that LLW 
disposal facilities must meet certain requirements for radon flux 
out of the disposal area, additional consideration of the final 
waste form and compliance should be provided. Since the remedial 
design package fails to identify a single disposal facility for 
the final waste form, it is not clear that Silos 1 and 2 wastes 
have a final path to disposal. Additional information should be 
provided or referenced in the text discussing how the cement- 
stabilized wastes will meet certain isotopic requirements of the 
intended disposal facility. 

Response: The radionuclide “action levels“ specified by the NTSWAC are levels 
which trigger NTS review of the specific waste form and disposal configuration 
by NTS to confirm that the limits imposed by the disposal facility performance 
assessment are met. Informal review by NTS personnel of draft waste profile 
information for chemically stabilized Silos 1 and 2 material has indicated 
that the material will meet all criteria for disposal at the NTS, including 
physical and chemical criteria, radionuclide concentration levels, and radon 
flux requirements. 
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Action: The final waste acceptance process at the selected disposal facility 
will consist of review and formal approval of the waste profile, based upon 
the final waste form and packaging configuration. This process will confirm 
the packaging, certification, and treated waste sampling and analysis 
requirements for acceptance of the waste at the selected facility. Consistent 
with the approved Silos 1 and 2 Remedial Design Work Plan, these details will 
be documented in the Transportation and Disposal Plan and treated waste 
Sampling and Analysis Plan, to be submitted for U.S. EPA review and approval 
as deliverables under the RA Work Plan. 

3. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections: NA Page # :  Not Applicable (NA) Line # :  NA 
Original General Comment # :  3 
Comment: The text provides some discussion regarding radiological sampling 

and analysis of the waste materials both during processing 
(slurry) and as a final waste form (cement-stabilized waste). 
However, there is some ambiguity as to what analytical method(s) 
will be used to radiologically characterize the waste material. 
The Sampling and Analysis Plan (SAP) for the Silos 1 and 2 
Remediation Facility Project state that the slurry and stabilized 
waste forms will be analyzed using gamma spectroscopy for a suite 
of radionuclides. However, Table 4-1 of the SAP provides analysis 
(i.e. radiochemical) in addition to gamma spectroscopy. The text 
should more clearly present the radio-analytical methods that, will 
be used. 

If gamma spectroscopy is the only intended radio-analytical 
method, there is some concern that proper radionuclide 
characterization will be compromised. The text states that gamma 
spectroscopy will be able to identify the energy of specific gamma 
peaks and quantify the concentrations of radionuclides (e.g. 
protactinium-231, radium-226, thorium-228, thorium-230, thoriurn- 
232, uranium-234, and uranium-235). However, based on the gamma 
emission from these nuclides, it is doubtful that they all can be 
quantified accordingly through this method alone. Radium-226 
emits a 186 keV photon with an intensity of about 3.3%. 
Considering that U-235 emits a photon at 185 keV (54% intensity), 
there is concern these peaks would not be discernable. Typically, 
accurate radium-226 measurement relies either on radiochemical 
separation followed by alpha spectroscopy or allowing secular 
equilibrium to be established and analyzing through gamma 
spectroscopy. In the case with gamma spectroscopy the sample is 
placed in a sealed container and radium-226 is allowed to reach 
secular equilibrium with its daughters (this usually takes about 
21 days). Once this is achieved, radium-226 is quantified based 
on the level of lead-214 that has grown in. 

Th-230 and U-234 emit very low energy photons with low intensities 
that could not allow identification and quantification through 
gamma spectroscopy, as well. Considering that some degree of 
secular equilibrium would exist between the natural thorium and 
uranium daughter chains, many radionuclides will be present 
resulting in a high Compton edge introducing additional 
uncertainty. 
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4. 

It is suggested that a process knowledge evaluation first be 
conducted in which potentially reportable nuclides (i.e. those 
contributing greater than 1% of the total activity) be presented. 
Then a comprehensive sampling plan should be developed explaining 
how analysis will be conducted for the purposes of radiological 
characterization. In this regard, specific radioanalytical 
methods should be defined. It is suggested that isotopic uranium 
(U-234, 235, 2381, isotopic thorium (Th-228, 230, 232) and radium- 
226 be analyzed through alpha spectroscopy. All other reportable 
nuclides should be inferred from gamma spectroscopy and/or secular 
relationships. 

Response: Comment acknowledged. Final sampling and analysis requirements 
(i.e., use of process knowledge vs. sampling and analysis, number/frequency of 
analyses and necessary analytes) for treated Silos 1 and 2 material will be 
negotiated with the selected disposal facility(s). Consistent with the 
approved Remedial Design Work Plan, these requirements will be documented in a 
treated waste Sampling and Analysis Plan, submitted for U.S. EPA and OEPA 
approval as a Remedial Action (RA) deliverable. 

Action: Treated waste sampling and analysis requirements will be submitted for 
U.S. EPA and OEPA approval in accordance with the RA Work Plan. Specific 
discussion of these requirements will be removed from the RD Package. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections: NA Page # :  Not Applicable (NA) Line # :  NA 
Original General Comment # :  4 
Comment : It is conceivable that appreciable quantities of secondary waste 

streams will be generated through treatment of Silos 1 and 2 
material (i.e. PPE, HEPA filter media, contaminated equipment). 
No discussion for characterization of these items has been 
provided. The SAP should be expanded to include discussion for 
all waste streams/items generated through the treatment process. 

Response: Management of secondary waste is discussed in Section 6.4, and 
Appendix B-5, of the RD Package. In accordance with site procedures, potential 
secondary waste streams will be identified, along with their estimated 
generation rates, waste characterization (based upon process knowledge), and 
disposition plans, on a Project Waste Identification and Disposition (PWID) 
document prior to initiation of operations. 

Action: The above details will be added to Section 6.4 of the RD 
Package 
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5. Commenting Organization: U.S. EPA Commentor: Jablonowski 

Sections: NA Page # :  Not Applicable (NA) Line # :  NA 
Original General Comment # :  5 
Comment: Discussion is provided that indicates rail will be the transport 

mode used to ship the waste for disposal. However, if wastes are 
to be sent to NTS shipment via truck is necessary for receipt at 
the site. If shielded gondola cars are necessary for rail, it is 
not clear how transportation requirements will be met if shipment 
to NTS is selected. Additional information should be provided to 
discuss the necessary preparation if wastes are to be transported 
by truck. 

Response: The packaging and transportation infrastructure reflected in the RD 
Package is designed to accommodate both rail (direct rail or intermodal) and 
direct truck transportation. Section 1.3 of the RD Package states "If 
transportation by truck is chosen as the final transportation mode, the 
infrastructure provided by this RD package would be unaffected. The railcar 
loading facility is designed to accommodate both railcars and trucks." The 
tracks in the railcar loading facility are installed flush with the floor 
level so that the facility can be used, without modification, to load trucks. 
The disposal container design currently being finalized is specified to be 
useable for either truck or rail shipment. The design of customized railcars 
and trucks (including the shielding required to meet transportation 
requirements) is currently being finalized. 

Action: Consistent with the approved Silos 1 and 2 Remedial Design Work Plan, 
details concerning the onsite packaging, staging, and offsite shipment of 
treated Silos 1 and 2 material to the selected disposal facility(s)will be 
documented in the Transportation and Disposal Plan, to be submitted for U.S. 
EPA review and approval as a deliverable under the RA Work Plan. 

6. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections: NA Page # :  NA Line # :  NA 
Original General Comment # :  6 
Comment : Some sections of this document state that material from Silos 1 

and 2 will be stabilized to attain the Nevada Test Site'(NTS1 
waste acceptance criteria (WAC). Other sections state that the 
stabilized material will be shipped to an appropriately licensed 
off-site disposal facility. It is not clear if the N T S ' s  WAC are 
the same as WAC at the other appropriately licensed off-site 
disposal facilities. It may be advisable to select the disposal 
facility prior to treatment and stabilization of the material from 
Silos 1 and 2 .  The text should be revised to address this issue. 

Response: Stabilization of metals present in Silos 1 and 2 material is 
driven by the requirements of the Silos 1 and 2 ROD Amendment, rather than by 
disposal facility WAC. The N T S  has confirmed that their WAC would allow 
disposal of Silos 1 and 2 material without treatment for metals. 

Action: Selection of the facility(s) to be utilized for disposal of Silos 1 
and 2 material, as well as finalization of WAC demonstration requirements, 
will be completed and documented in RA deiiverabies prior to initiation of 
treatment operations. 
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7 .  Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Sections: NA Page # :  NA Line # :  NA 
Original General Comment # :  7 
Comment: A number of sections in this document refer to potential use of 

other stabilization chemicals for K-65 material. The treatability 
study shows that the only materials required for stabilization are 
polymer, cement, and fly ash. The text should be revised to 
clarify how these other stabilization chemicals will be selected 
and what the dosage rates will be. 

Response: The other chemicals referenced in this comment refer to chemicals 
considered for use as settling and flocculation agents or to enhance 
stabilization of metals. Treatability studies for Flocculation have shown that 
Nalco 7768 is effective as a settling agent with no additional additives. 
During the studies, additional polymers, Alum , Ferric Sulfate and Lime were 
also considered as flocculation agents. During the Stabilization study, 
phosphoric acid and trisodium phosphate were considered in addition to cement 
and fly ash as stabilization agents. Although chemical mixing, and reaction 
tanks remain in the design as a contingency, there are no current plans to 
utilize this equipment. If the use of additional flocculation or stabilization 
agents were to become necessary during operations, the addition rates for the 
additives would be determined at that time. In summary, a general purpose 
chemical addition system has been left in the design as a contingency for 
unforseen conditions. 

Action: N/A 

8. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections: NA Page # :  NA Line # :  NA 
Original General Comment # :  8 
Comment: The text states in a number of places that the tanks used for 

chemical stabilization will be contained in a concrete vault to 
protect workers from gamma radiation. The text should clarify how 
these workers will be protected when they enter these tanks to 
clear clogs. Heavy, abrasive slurries cause many handling 
problems. Double handling of slurries should be avoided. The 
text should address these potential problems and include 
procedures to minimize associated risks. 

Response: The slurry receipt tanks, clarifier, and slurry feed tanks are all 
contained in concrete vaults. The plan is that these tanks will not be entered 
by personnel. The pumps, piping, and other equipment likely to require 
maintenance are located in pump galleries that are separate from the tank 
vaults. Any personnel entering the pumping gallery will be clothed in anti 
contaminant clothing and utilizing proper protective equipment. Piping and 
pumps will be flushed out when not in use. Provisions exist for back flushing 
and forward flushing of tanks and pumps. If a blockage does occur, which can 
not be removed with flushing, local shielding will be utilized when opening 
the line. 

Action: N/A 
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9. Commenting Organization: U.S. 

Sections: 1 through 3 
Original General Comment # :  9 
Comment : Carbon steel is sp 

EPA 
Page # :  NA 

cified for the slurri 

Commentor: Jablonowski 
Line # :  NA 

receipt tanks, piping, 
and slurry feed tanks. 
compatibility of the K-65 slurry with carbon steel in accordance 
with Nuclear Regulatory Commission (NRC) guidance. In addition, 
the text gives only one pH value of 7.52 for the K-65 slurry. 
Additional pH values should be provided to allow a more accurate 
compatibility analysis. The text should be revised as needed to 
address these compatibility issues. 

Consideration should be given to the 

Response: Based on pH measurements from the treatability study reports(7.5- 
9.51, as well as the corrosivity rate published in Jacobs' Design Basis and 
Requirements Document, there is no compatibility issue using carbon steel. 
Carbon Steel piping was also successfully utilized to fill Silos 1 & 2 

Action: N/A 

10. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections # :  2 and 3 Page # :  NA Line # :  NA 
Original General Comment # :  10 
Comment: The K-65 slurry will be monitored for density, radiation level, 

and pH during the stabilization process. Given the amount of heat 
that will be generated during this process, the text should be 
revised to include monitoring of the slurry temperature at 
critical points in the process. Section 2.1.3.7 states that 
thermocouple-type sensors will be used to monitor temperature but 
does not state where in the processor feed system they will be 
located. Consideration should be given to adding temperature 
gauges at critical locations where slurry temperatures are at a 
minimum or maximum. The text should be revised as needed. 

Response: Treatability study results showed only a minimal temperature rise 
during the grout mixing and curing process. However, temperatures are 
monitored in the Slurry Receipt Tanks and the Slurry Feed Tanks. These sensors 
are shown on the Piping and Instrumentation drawings which have been included 
in the attachment to this Response to Comments Document. 

Action: N/A 

11. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section #:  2 Page # :  NA Line # :  NA 
Original General Comment # :  11 
Comment : Because of the heat and steam that will be generated from adding 

dry cement to the slurry, the steam and off-gases may require 
pretreatment prior to discharge to the Radon Control System (RCS). 
The text should be revised to address this issue. 

Response: The off-gases from the Product Mixer will be connected to a wet 
scrubber system for the removal of particulate prior to being discharged to 
the RCS system. The exhaust stream will not contain steam or excessive heat. 
The wet scrubber is discussed in section 2.1.8, Vessel Vent System. The gases 
will pass through a chiller when entering the RCS System 

Act ion : N/A 
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12. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2 Page # :  NA Line # :  NA 
Original General Comment # :  12 
Comment : Secondary containment is provided for slurry receipt, polymer, 

cement, and fly ash tanks, but secondary containment is not 
provided for the product mixing tanks or reaction/polymer tank. 
The text should be revised to discuss measures that will be taken 
to contain potential releases from these tanks. 

Response: Secondary Containment is provided for the product mixers and the 
reaction/polymer tanks. These containment areas will drain to sumps provided 
in each of these areas. The Sump system is described in section 2.1.6.2. 

Act ion : N/A 

13. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  4.2 Pages # :  51 through 53 Line # :  NA 
Original General Comment # :  13 
Comment : Section 4.2 states that flocculation studies were conducted to 

optimize the design of the clarifier to “produce 30-percent solids 
slurry or more.” The text should clarify if this material can be 
readily pumped without causing major maintenance problems and if 
any pump testing has been performed to verify that the 30-percent 
solids slurry will not impede the stabilization process. In 
addition, Section 3.2 implies that the slurry concentration may 
need to be reduced in order to meet the process objectives in 
Section 3.1, which includes radiation limits set by the U.S. 
Department of Transportation (DOT); therefore, it may be advisable 
to reduce polymer dosage rather than add dilution water to the 
slurry feed tanks. Slurry with lower solids content will reduce 
wear on pipelines, pumps, and other equipment. 

Response: Section 4.2 is a discussion of the results of bench-scale 
flocculation studies. The pumpability of slurries is currently being studied 
in separate pilot-scale studies. All previous work, including the 
Vitrification Pilot Plant, indicates that 30% solids can be easily pumped with 
proper piping configurations and will not impede the stabilization process. 
If the slurry concentration needs to be reduced, this will be accomplished 
primarily by increasing the flow rate from the bottom of the clarifier. Water 
would be added to a slurry feed tank only as a temporary fix until the 
clarifier is lined out. The polymer addition rate will be adjusted as 
appropriate. 

Act ion : N/A 
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14. e Commenting Organization: U.S. EPA Commentor: Jablonowski 

Appendix # :  C Page # :  NA Line # :  NA 
Original General Comment # :  14 
Comment: Revision A of the sampling and analysis plan (SAP) states that 

wastewater from the remediation stabilization process will be 
treated at the Advanced Wastewater Treatment plant (AWWTP). The 
weekly conference call agenda for the week of January 2 0 ,  2 0 0 3 ,  
stated that the AWWTP was having trouble meeting its discharge 
requirement of 30  parts per billion (ppb) for uranium and that “no 
stormwater or remediation wastewater can be treated under the 
scenario required to meet the 3 0  ppb standard.” The SAP should 
therefore be revised to include alternatives to wastewater 
treatment at the AWWTP. 

Response: The referenced quote from the conference call agenda refers to a 
specific situation during January 2 0 0 3  when USEPA and OEPA were briefed on 
actions being taken by the Aquifer Restoration and Wastewater Project (ARWWP) 
in order to meet the 2 0 0 3  monthly average uranium concentration. ARWWP has 
confirmed their ability to manage the wastewater expected to be generated from 
Silos 1 and 2 Remediation Facility operations. Wastewater will be analyzed 
and discharged, in coordination with other streams as described. 

Act ion : N/A 

Drawings 

15. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Drawing # :  W A C  drawings Line # :  NA 
Original General Comment # :  15 
Comment: The HVAC drawings included in this submittal do not indicate 

locations of motorized dampers, manual dampers, controls, or duct 
sizes. Section 2 . 3 . 2 . 3  also indicates interlocks with door 
switches, pressure monitors, and other equipment not shown on the 
drawings. The submittal should be revised to include a complete 
set of drawings showing the entire system and all its controls. 

0 

Response: The drawings included in the draft RD Package were selected based 
upon the understood scope of USEPA’s review, consistent with previous RD 
package submittals. The entire set of drawings (piping, mechanical, 
instrumentation, electrical, structural) the Silos 1 & 2 project consists of 
over 2 2 0 0  drawings. 

Action: The P&ID‘s and selected layout drawings for the HVAC system are 
attached to this Response to Comments Document to facilitate U.S. EPA review 
of the Silos 1 & 2 Remedial Design Package. 

16. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Drawing # :  Electrical drawings Line # :  NA 
Original General Comment # :  16 
Comment: No electrical drawings are included in this submittal. The electrical 

drawings should be provided to allow a proper review. 

Response: Comment acknowledged. 

Action: Appropriate electrical one-line drawings are attached to this Response 
to Comments Document to facilitate U.S. EPA review of the Silos 1 & 2 Remedial 
Design Package 
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17. Commenting 
Drawing # :  

Organization: U.S. EPA Commentor: Jablonowski 
Mechanical drawings Line # :  NA 

Original General Comment # :  17 
Comment: The mechanical drawings do not include piping or piping equipment 

such as valves, flow and density meters, and pressure and 
temperature gauges. In addition, no process and instrumentation 
drawings (P&ID) are included. The resubmittal should include all 
the pertinent drawings to facilitate proper review. 

Response: The drawings included in the draft RD Package were selected based 
upon the understood scope of USEPA'S review, consistent with previous RD 
package submittals. The entire set of drawings (piping, mechanical, 
instrumentation, electrical, structural) for the Silos 1 & 2 project consists 
of over 2200 drawings. 

Action: Appropriate P&ID's are attached to this Response to Comments Document 
to provide the necessary detail concerning instrumentation and controls and 
facilitate review of the RD Package by the U.S. EPA. 

S P E C I F I C  COMMENTS 

D e s i g n  C r i t e r i a  P a c k a g e  

18. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sections # :  1.3 Page # :  6 Lines # :  7 through 10 
Original Specific Comment # :  1 
Comment: The text states that the treatability study shows that the only 

materials required for stabilizing K-65 material are polymer, 
cement, and fly ash. The text further states that additional 
piping systems are included to allow addition of other chemicals 
at various points in the process. The text should clarify what 
other chemicals are required for K-65 stabilization, and the 
associated piping system sizes and piping materials selected. 

Response: The other chemicals referenced refer to chemicals considered for 
use as settling and flocculation agents or to enhance the stabilization of 
metals. Treatability studies for Flocculation have shown that Nalco 7768 is 
effective as a settling agent with no additional additives. During the 
studies, additional polymers, Alum , Ferric Sulfate and Lime were also 
considered as flocculation agents. During the Stabilization study, phosphoric 
acid and trisodium phosphate were considered in addition to cement and fly ash 
as stabilization agents. Although chemical mixing, and reaction tanks remain 
in the design as a contingency, there are no current plans to utilize this 
equipment. If the use of additional chemicals became necessary, the addition 
rates for additional chemical additives would be determined at that time. The 
text in Section 1.3 is explicit that only Polymer, cement and fly ash will be 
added. The chemical addition system has been left in the design as a 
contingency €or unforseen conditions 

Action: N/A 
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19. Commenting Organization: 
Section # :  1.3 
Original Specific Comment 

a 

1 

U.S. EPA Commentor: Jablonowski 

# :  2 
Page # :  7 Lines # :  1 through 4 

Comment : The text states that the additives will be added in the reaction 
tank and polymer will be added in the polymer addition tank, 
implying the use of two separate tanks. The text should be 
revised to clearly indicate how many tanks will be used in this 
process. Figure 1-1 on page 6 indicates that the reactkon/polymer 
tank is one unit and also shows chemical additives being added at 
several stages of the chemical stabilization process, including 
the slurry feed tanks, slurry receipt tanks, and product mixers. 
The text or figure should be revised as needed to resolve this 
inconsistency. 

Response: The reaction tank and polymer tank are two separate tanks in 
function, but are closely conjoined in physical layout and are being 
fabricated as one unit. The reaction tank is designed for the addition of 
flocculating agents such as alum or lime that are not being utilized in the 
current process. The reaction tank has been included in the process flow as a 
contingency. Slurry will flow from the receipt tanks, through the reaction 
tank and into the polymer tank. 

Action: Section 1.3 has been expanded to better explain process flow. 

20. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section #:  2.1 Page # :  8 Line # :  37 
Original Specific Comment # :  3 
Comment: The text should be revised to explain how the 5 to 10 feet per 

second critical transport velocity was calculated for a 30-percent 
solids slurry. The slurry velocity is stated as a general design 
guideline for all piping. However, the solids content of the 
slurry ranges from 15 percent to 30 percent solids through the 
stabilization process. Typically, a 15-percent solids slurry 
requires a much higher transport velocity to prevent settling of 
solids. Slurry with a solids content of 30 percent is transported 
at a much lower velocity because of the use of positive 
displacement pumps. The pipe design should consider the percent 
solids in the slurry when determining the critical transport 
velocity. 

Response: The actual critical velocities for both 15 percent and 30 percent 
solids slurries are expected to be significantly lower than the 5 to 10 ft/sec 
range specified as a criterion for the Silos 1 and 2 design. The 5 to 10 
ft/sec criterion was specified to provide a range comfortably above the 
critical velocity based on sound engineering practice. A 30% slurry is still 
quite thin and requires about the same velocity as a 15% slurry to maintain 
solids suspension. If operations allow greater than 30% slurries to be 
processed, velocities may be reduced if dictated by pressure drop, pump power 
draw, or production logistical considerations. 
Action: N/A 
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21. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Line # :  38 Section # :  2.1 Page # :  8 

Original Specific Comment # :  4 
Comment: The second item of the general design guidelines states that 

double-contained pipe will be used in outdoor areas. 
advisable to specify that double-walled pipe will be used 
throughout the facility. Additionally, the text should be revised 
to explain how outdoor pipes will be kept from freezing. 

It may be 

Response: Double contained pipe is utilized in outdoor areas to provide 
containment in case the primary carrier line ruptures. For indoor areas, the 
piping is contained in piping vaults and the building itself acts as the 
secondary containment. Building Sumps will return spilled materials to the 
slurry feed tanks or the supernatant tanks to be reprocessed. Outdoor piping 
will be freeze protected through the use of heat tracing and insulation. The 
heat tracing will be provided with emergency backup power. 

Action: The referenced section will be revised to indicate the use of heat 
tracing and insulation on the outdoor piping. 

22. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1 Page # :  9 Line # :  14 
Original Specific Comment # :  5 
Comment: The text states that 5 to 15 percent solids materials from Silos 1 
and 2 will be pumped at approximately 3 5 0  gallons per minute (gpm) from the 
transfer tank area (TTA) to slurry receipt tanks. Section 1.3, Page 6, Line 
17, states that 15 percent solids materials from Silos 1 and 2 will be pumped 
at approximately 3 5 0  gpm. The text should be revised to resolve this 
discrepancy. 

Response: The target solids percent is 15%. The range of solids is 5 - 15%. 

Action: The text of Section 1.3 will be revised to reflect the 5-15% range. 

23. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1 Page # :  9 Lines # :  2 1  through 33 
Original Specific Comment # :  6 
Comment: The paragraph states that each slurry receipt tank will complete 

one filling and emptying cycle in 36 hours. The text should 
clarify the volume or flow rate, and explain how the volume or 
flow rate will be measured, and indicate the total volume of each 
tank. 

Response: The volume of the slurry receipt tanks is 83,800 gallons as stated 
in section 2.1.1. The flow rate is variable based on solids of the slurry 
received, clarifier settling, and production rates in the product mixing area. 
Flow is measured by a flow meter installed on the discharge of the receipt 
tank slurry pump. The flowmeter is described in Section 2.1.1.7 The slurry 
pump is variable speed to allow variation of flow rates. The pumps are 
described in section 2.1.1.3. This area of the process is defined on P&ID's 
94X-3900-N-01165 through 94X-3900-N-01167. 

Action: These P&ID's are attached to this Response to Comments Document. 
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24. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1.3 Page # :  10 Lines # :  31 through 33 
Original Specific Comment # :  7 
Comment : The last sentence of Paragraph 3 states personnel access to the 

slurry transfer pumps will be limited for monitoring and 
maintenance. The text should clarify how these pumps and 
associated piping will be shielded to protect workers performing 
monitoring and maintenance activities. 

* 
- - 

Response: 
the receipt pump gallery. If the pumps or piping must be opened for 
maintenance purposes, additional local shielding will be utilized. Section 2 
is a discussion of the Equipment and systems being installed. Personnel safety 
and shielding procedures are discussed in detail in Section 8- Safety and 
Health Plan. 

All piping and pumps will be flushed prior to personnel entry into 

Act ion : N/A 

25. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1.4 Page # :  10 Lines # :  41 through 43 
Original Specific Comment # :  8 
Comment : The text states that "under manual operation, a manual position 

switch is installed for correct valve alignment." The text should 
be revised to explain the function of the manual position switch. 
It is not clear how this will work. Typically, three-way valves 
are equipped with limit switches that provide contact to indicate 
remotely the valves' position. The limit switches work if the 
valve is operated in automatic or manual mode. 

Response: The manual position switch is a pointer which allows the operator 
to know the valve position when he is physically at the valve. The valve does 
have limit switches which will send a valve position signal to the control 
panel. 

Action : N/A 

26. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1.6 Page # :  11 Lines # :  21 through 31 
Original Specific Comment # :  9 
Comment : This section states that slurry samples will be collected using an 

isolock-type sampler inside a glove box. The text should be 
revised to state how the sample will be decontaminated and how the 
required tests will be performed while ensuring worker health and 
safety. 

Response: The isolock sampler is in the sampling glovebox. Adjacent to the 
sampling glovebox is the analysis glovebox. The sample is analyzed in this 
glovebox and the worker exposure to the sample is minimized. Appendix 3 
includes a draft Sampling and Analysis Plan for this project. Section 4.1.1 of 
the Sampling and Analysis Plan includes this explanation. 

Act ion : N/A 

. -. . . . - .  
. . . %. . . .' 
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27. 

28. 

29. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1.7 Page # :  11 Line # :  45 
Original Specific Comment # :  10 
Comment: The text states that slurry density is measured at a point in the 

recycle loop using a "densitometer." Paragraph 2.1.1.6 states that 
slurry samples will be collected to determine the total percent 
solids to determine additive requirements. It is not clear why 
the densitometer and flow meter will not be used to control the 
polymer dosage rate. This system can adjust the dosage rate to the 
actual density and flow variation and therefore minimize chemical 
usage. The text should be revised as needed to address this issue. 

Response: The densitometer and flow meter will be utilized for the day to 
day and minute to minute control of the process. The sampling described in 
Section 2.1.1.6 will be utilized for calibration of the instruments and 
ongoing quality assurance. The sampling will be reduced as increasing process 
control is established. This is discussed in the process control plan in 
Section 3 . 3 . 1 . 3  Quality Control Testing 

Act ion : N/A 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.1.8 Page # :  12 Lines # :  10 through 15 
Original Specific Comment # :  11 
Comment: The text discusses flushing of the slurry discharge line, slurry 

transfer line, and sampling lines; however, flushing of the slurry 
pump's suction line is not discussed. The text should be revised 
to explain if the slurry pump suction line will be flushed and 
where flush water will be discharged. 

Response: As stated in the text, there is a flush water line routed to the 
suction side of each slurry pump. This line will flush the tank discharge line 
(pump suction) through the pump. Flush water clearing the pump suction will 
backflow into the slurry receipt tank. When flushing through the pump, flush 
water will be routed depending on valve lineup to either the clarifier, the 
slurry receipt tank or the sumps. 

Act ion : N/A 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.2 Page # :  12 Lines # :  21 through 26 
Original Specific Comment # :  12 
Comment : The text does not indicate the retention time in the 

"reaction/polymer addition tank" or which other chemical additives 
may be used. The text should be revised to address these issues. 

Response: The reaction tank has a capacity of 1,100 gallons as stated in 
section 2.1.2.2, and the polymer tank has a capacity of 400 gallons as stated 
in the same section. The system flow is variable so a fixed retention time is 
not meaningful. At a nominal flow of 78 gpm, the retention time would be 14 
minutes for the reaction tank and 5 minutes for the polymer tank. See 
responses to specific questions 1 and 2 for discussion of other chemical 
additives. 

Action: N/A 
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30. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.2.1.1 Page # :  12 Lines # :  38 through 47 
Original Specific Comment # :  13 
Comment: This section describes the polymer system. It is not clear why the 

polymer solution will be prepared in two 500- gallon polymer feed 
tanks from neat polymer. The polymer solution would sit in the 
tanks for more than 6 hours before being used up. Systems are 
available that can pump neat polymer, mix it with water-Xo the 
desired concentration, age it in an internal chamber, and deliver 
it, on demand, at the proper concentration and dosage rate. These 
systems can also be controlled by an outside signal from flow 
meters and/or density meters. The text should be revised to 
explain why the large polymer solution feed tanks will be used. 

* 

Response: The polymer preparation system was chosen for its simplicity. It 
also provides adequate storage to allow aging of the polymer and working 
inventory to cover an operating shift. 

Action: N/A 

31. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.2.1.1 Page # :  12 Lines # :  45 and 46 
Original Specific Comment # :  14 
Comment: The sentence stating that the polymer is "allowed to age" should 

be revised to state if mixing will occur during the hour that the 
polymer ages. 
cause problems with material settling out in the polymer tank or 
problems pumping the polymer to the polymer addition tank due to 
varying viscosity of the polymer. 

Allowing the polymer to "age" without mixing may 

Response: 
agitated during aging. 

It is the intention of the project for polymer solution to be 

Action: This sentence will be revised to reflect agitation of the polymer 
solution. 

32. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.2.1.2 Page # :  13 Lines # :  8 thtough 16 
Original Specific Comment # :  15 
Comment : General Comment No. 2 applies here and should be addressed. 

Response: 
#2, there are no plans to use other chemical additives. The chemical feed 
systems have been added as a contingency. 

Action: A sentence will be added to the end of this section stating 'There are 
no plans at this time to utilize any additional additives." 

As addressed in General Comment #7 and Specific Comments # 1 and 
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33. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.2.1.2 Page # :  13 Lines # :  20 through 3 2  
Original Specific Comment # :  16 
Comment: The text states that the reaction/polymer tank is divided into two 

sections with a baffle, the reaction section and the polymer 
addition section, each equipped with a variable speed 
mixer/agitator. The text in Section 2.1.2.1.1 also states that 
polymer will be added to the polymer addition section of this 
tank. The text should clarify the function of the reaction 
section of this tank. 

Response: The reaction /polymer tank combination is fairly standard for 
waste treatment processes. Only polymer is currently planned to be added. The 
reaction tank is being installed now as a contingency rather then incurring 
lost time and expense if additional additive would become necessary at a 
future date. 

Action: A sentence will be added to the beginning of section 2 . 1 . 2 . 2  to 
indicate that the reaction tank is installed as a contingency only. 

34. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.2.3 Page # :  14 Lines # :  1 and 2 
Original Specific Comment # :  17 
Comment : The first paragraph states that the thickened slurry will be 

monitored for radiation level and density, and the supernatant 
water from the clarifier will be monitored for turbidity. The 
text should be revised to clarify the monitoring equipment that 
will be used to monitor radiation level, density, and turbidity. 

Response: As stated in Section 2.1.1.7, the specific types of 
instrumentation to be used will be finalized based on results of cold loop 
testing on the instrumentation at Oak Ridge National Laboratory. 

Action: N/A 

35. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.3 Page # :  14 Lines # :  18 through 36 
Original Specific Comment # :  18 
Comment : The text states that thickened slurry (30 percent solids by 

weight) will be pumped from the bottom of clarifier to one of 
three slurry feed tanks. The text should explain why this 
thickened slurry will be pumped to these large tanks before being 
pumped to the stabilization mixers. The slurry could be pumped 
from the clarifier directly to the stabilization mixers, 
eliminating the need for the slurry feed tanks and its pumps. The 
30-percent slurry may cause settling problems in storage tanks, 
pumps, piping, and valves, and the abrasive material may damage 
mixing equipment such as impellers and mixer shafts, which could 
bend under the heavy load. Maintenance could require constant 
process stoppage and be labor intensive. 

Response: The slurry feed tanks are the transition from a continuous process 
(clarifier) to a batch process (Product mixers). Utilizing three slurry feed 
tanks provides several process advantages. 1) A deposition point for clarifier 
sludge is constantly available. 2) Accumulating slurry in the slurry feed 
tanks allows for sampling and recipe preparation based on homogenous supply of 
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slurry. The tanks are agitated to maintain homogenous mix and to prevent 
settling. 3) Production is assured by providing multiple processing units. 

Action: N/A 

36. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.3 Page # :  14 Lines # :  21 through 23 
Original Specific Comment # :  19 
Comment: The slurry feed tanks are contained in a shielded vault not 

intended for personnel access. The text should be revised to 
explain how the pumps and associated piping for these tanks will 
be shielded to provide protection to workers performing monitoring 
and maintenance activities. 

Response: Pumps, most piping, and other equipment likely to require 
maintenance are located in shielded pump galleries outside the tank vaults. 
A l l  piping and pumps will be flushed prior to personnel entry into the pump 
gallery. If the pumps or piping must be opened for maintenance purposes, 
additional local shielding will be utilized if required. Section 2 is a 
discussion of the Equipment and systems being installed. Personnel safety and 
shielding procedures are discussed in detail in Section 8- Safety and Health 
Plan. 

Action: N/A 

37. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.3.1 Page # :  14 Lines # :  44 and 45 
Original Specific Comment # :  20 
Comment: The text states that the slurry feed tanks will have cooling water 

jackets to remove heat resulting from agitation. The text should 
identify the source of this jacket water, explain how the heat is 
removed from this water, and explain if this water will require 
treatment. 

Response: The source of the cooling water will be the Chilled Water System 
(system 56). This system is cooled by a mechanical chiller. The system is a 
closed water system. 

Action: The text will be revised to note that the cooling jackets are fed by 
the chilled water system (system 56) 

3 8 .  Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.3.3 Page # :  15 Lines # :  21 through 26 
Original Specific Comment # :  21 
Comment: The text states that three pumps will be used to transfer 

thickened slurry to the product mixers but does not specify the 
type of pumps. The text should clarify the pump type. 

Response: The slurry pumps are currently specified as centrifugal pumps. 

Action: The first sentence of section 2.1.3.3 will be revised to read "Three 
centrifugal pumps. . . ' I  
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39. Commenting Organization: U.S. EPA 
Section # :  2.1.3.4 Page 
Original Specific Comment # :  22 

# :  15 
Commentor: Jablonowski 
Lines # :  39 through 42 

Comment: The text states that "pinch valves will be used on primary slurry 
lines to minimize pluggage and flow restrictions." Pinch valves 
work well on organic type sludges and some slurries; however, they 
may not close properly when a 30-percent slurry is pumped. The 
text should explain if these valves were tested on 30-percent 
slurry similar to K-65 material or be revised to explain how the 
pinch valves were chosen. 

Response: Pinch valves have been tested, and demonstrated to perform 
adequately on surrogate Silos 1 and 2 material during AWR Project Cold Loop 
testing at Oak Ridge Tennessee. The valves will be further tested during Silos 
1 & 2 Cold Loop testing. 

Action: The first sentence of the third paragraph of section 2.1.3.4 will be 
revised "Based on cold loop testing, pinch valves are used on primary slurry 
1 ine s..." 

40. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.3.4 Page # :  16 Lines # :  35 through 36 
Original Specific Comment # :  23 
Comment : The text states that a radiation measurement of the slurry will be 

taken to measure the gamma dose that may impact waste transport 
criteria. However, it is unclear what quantitative criteria will 
be applied in order to make a determination that transportation 
requirements could be compromised. Additional information should 
be provided explaining specific dose level criteria and what 
actions will be performed to ensure that final waste forms meet 
specific dose-rate requirements. 

Response: (Assume comment refers to Section 2.1.3.7) The quantitative 
criteria will not be known until operations commence. Operations will start 
at a low, e.g. 15%, waste loading which should meet all requirements. As 
waste loading is increased, the radiation readings on the slurry line will be 
correlated with external readings on the waste containers to maintain 
compliance. 

Action: N/A 

41 Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.3.6 Page # :  16 Lines # :  15 through 25 
Original Specific Comment # :  24 
Comment: The text states that the thickened slurry is sampled from the 

slurry recycle loop. The text should explain how often the slurry 
will be sampled and the turnaround time for sample analysis. In 
addition, the text should explain how the batch recipe will be 
adjusted to ensure that the final product meets transport and 
disposal requirements. 

Response: Sampling plans are discussed in section 3.3.1.3 and in Appendix 3 
the Sampling and Analysis Plan. The batch recipe is discussed in section 4.3. 

Action: N/A 
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43. 

Commenting Organization: 
Section # :  2.1.3.7 
Original Specific Comment 

U.S. EPA 

# :  25 
Page # :  16 

Commentor: Jablonowski 
Lines # :  37 through 39 

Comment : The text states that each of the slurry feed tanks has "a separate 
pressure relief and vacuum relief valves to prevent pressurization 
or vacuums above the tank design." The text should explain how a 
pressure or a vacuum could develop inside these tanks, which would 
exceed the tank design levels. According to Section 2.1.3, the 
tanks are connected to the .RCS system to control radon emissions. 

Response: Although over pressurization or vacuum buildup in the tanks is not 
anticipated, pressure relieve and vacuum relief is good engineering design and 
is required to meet API 650 specifications. An overpressurization could exist 
if all tank outlets were plugged or valves closed and the full tank were 
undergoing a fill cycle. An implosion situation could exist if all outlets 
were plugged or valved off and the tank pumps were in operation to transport 
material out of the tank. 
Action: The sentence noted by the reviewer will be revised as follows "Each 
tank also has a separate pressure relief valve and vacuum relief valve to 
prevent pressurization or vacuums above the tank design levels as required by 
API 650." 

The RCS system operates on very low pressure and vacuum. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.4.1.2 Pages # :  17 and 18 Lines # :  38 and 42 
Original Specific Comment # :  26 41 and-42 
Comment : The text states that the cement and fly ash will be fed by gravity 

from the bins into the respective feeder through an inflatable, 
seated butterfly valve. The text should explain how this valve 
will be inflated and indicate the valve manufacturer. 

Response: The inflatable, seated butterfly valve is manufactured by Posi- 
Flate, St. Paul Minnesota (website address: www.posiflate.com). The 
inflatable, seated butterfly valve is commonly used in the operation of 
pneumatic transfer systems for dry and abrasive solids in the commercial 
sector. 

The inflatable seated butterfly valve design uses air pressure to expand its 
seat against the disc, providing even pressure distribution for a bubble-tight 
seal, every time. Because the seat makes only casual contact with the disc 
during valve opening and closing, there is minimal disc impingement. This is 
in contrast to conventional butterfly valves where disc impingement leads to 
shaving of the seat, decreasing the overall performance and valve life. 

Substantially less torque is required to open and close the butterfly valve, 
thus a smaller actuator can be used resulting in lower overall valve cost. The 
inflatable seated butterfly valve has a life of one million to three million 
cycles. 

As the valve rotates into the closed position, the disc makes only casual 
contact with the seat, reducing friction, wear and torque requirements. After 
the valve is closed, the seat inflates against the disc providing more sealing 
surface and an even pressure distribution against the disc. Before the valve 
opens, the seat is first deflated. The disc is then free to rotate to the 
open position. 
Action: N/A 
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44. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.1.8 Page # :  22 Lines # :  1 through 4 
Original Specific Comment # :  27 Comment: The text states that the scrubber 
water is recirculated in the scrubber until the solids buildup to 
approximately 5 to 10 percent, then the scrubber solution is recycled back to 
the supernatant tank or slurry feed tank. Scrubbers use water spray nozzles 
with very small openings. Typically, spray-water for scrubbers is free of 
solids. Recirculating the internal solution laden with 5 to 10 percent solids 
may affect efficiency of the scrubber by clogging up these nozzles. In 
addition, the scrubber solution is typically removed and not recycled as 
stated. The text should be revised to address these issues. 

Response: The scrubber is a venturi type scrubber so solids buildup will not 
have a significant impact on performance. The control of the scrubber blowdown 
has been changed from solids percentage to turbidity. Recycling, in this 
context, means that the scrubber blowdown will be treated along with the Silos 
1 and 2 material. 

Action: Section 2.1.8 will be revised to reflect this change. 

45. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.2.1.1 Page # :  23 Line # :  24 
Original Specific Comment # :  28 
Comment : The text refers to “accumulating conveyors.” The text should be 

revised to clarify the meaning of this phrase. 

Response: An accumulating conveyor is a series of conveyor sections which are 
driven and controlled separately. As each section of conveyor is filled, that 
section is stopped until there is a demand downstream to index or move forward 
the conveyor. The unfilled sections of conveyor upstream are still operational 
to allow continued loading or ‘accumulation“ of material (e.g. containers) on 
the conveyor. 

Act ion : N/A 

46. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.2.1.2 Page # :  23 Lines # :  40 through 47 
Original Specific Comment # :  29 
Comment : The text describes movement of containers through room 114. A 

simple diagram or drawing should be included to show this process. 

Response: Drawing number 94-X-3900-M-1600 illustrates the flow through Room 
114. This drawing is included in the RD package. 

Action: Section 2.2.1.2 will include a reference to Drawing 94-X-3900-M-1600. 
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4 7 .  Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Section # :  2 . 2 . 1 . 3  Page # :  2 4  Lines # :  2 1  and 2 2  
Original Specific Comment # :  3 0  
Comment : The text states that defective containers are removed and returned 

to the vendor. However, Line 4 2  on this page states that defective 
containers are “moved by forklift to a holding/repair area,” 
implying that they are repaired on site and not returned to the 
manufacturer. The text should be revised to resolve this apparent 
discrepancy. 

Response: Comment acknowledged. 

Action: Line 4 2  will be revised to ” The palletized container is then moved by 
forklift to a holding/return area, and subsequently returned to the vendor.“ 

4 8 .  Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2 . 2 . 2 . 2  Page # :  2 6  Lines # :  1 through 9 
Original Specific Comment # :  3 1  
Comment: The text states that the containers are filled by a chute attached 

to a discharge valve from the mixer above and that the fill chute 
is equipped with an extended bellows so that the fill chute is 
coupled to the container opening. When the product is flowing 
through this fill chute, it will tend to adhere to the chute 
walls, specifically in the bellows section. Once the chute is 
uncoupled from the containers, the material will drip out of the 
chute and contaminate the outside of the container. One way of 
solving that problem is to install a redundant valve (knife valve) 
at the bottom of this chute. This valve could be used to contain 
material in the chute that would otherwise drip out when the chute 
is disconnected from the container. The text should be revised to 
address these issues. 

Response: The design of the fill chute has taken these issues into 
consideration. The fill chute is equipped with vibrators to assist in 
completely emptying the chute prior to being removed from the container. A 
second knife valve is located at the bottom of the chute. The drip pan is 
repositioned immediately after retraction from the product container to 
capture any residual material that remained in the chute. 

Action: A sentence will be added to acknowledge the use of vibrators to assist 
in chute emptying. 

4 9 .  Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2 . 2 . 2 . 3  Page # :  2 6  Lines # :  1 3  through 1 8  
Original Specific Comment # :  32  
Comment: Container inspection is to be performed remotely due to the 

potentially high exposure-rate from the waste containers. This 
being the case, it is not clear how decontamination activities 
will be performed. The text should be expanded to discuss 
decontamination efforts, when needed. 

Response: In the event contamination is observed during the remote inspection 
of the container, the visual contamination would be removed by a facility 
operator before the container leaves the fill room. The operator would be 
appropriately dressed in personal protective equipment. Depending on the 
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quantity of contamination encountered, the operator would either remove the 
contamination using a long reach tool (e.g., a “swifter“ for a light splatter) 
or use more rigorous contact methods for more extensive contamination (e.g., 
spatula with hand wash). Various methods and procedures would be evaluated 
during system start-up activities, so that worker radiological exposure is 
maintained ALARA and adequate supplies are ordered to support operations 
activities. These procedures will be discussed in the Remedial Action Plan for 
the facility. 

Action: N/A 

50. Commenting Organization: U.S. EPA 
Section # :  2.2.2.5 Page 
Original Specific Comment # :  3 3  
Comment : The text states that every 

# :  26 Lines 

second container 

Commentor: Jablonowski 
# :  3 7  through 39 

will be sampled. The 
text should clarify how these samples will be collected- 
also states that after the samples have cured, they will be 
examined for free liquids. The text should clarify the sample 
curing time prior to toxicity characteristic leaching procedure 
(TCLP) testing as well as how “free liquid” in the sample will be 
addressed. If free liquid is observed, it is very possible that 
free liquid is also present inside the sealed product container 
from which the sample was collected. 

The text 

Response: The samples will be taken from the fill chute, as the treated Silos 
1 and 2 material enters the container. Since neither the NTS nor Envirocare 
WAC specify TCLP limits for ll(e) (2) material, TCLP analyses of treated Silos 
1 and 2 material are not currently planned. However, final sampling and 
analysis requirements (i.e., use of process knowledge vs. sampling and 
analysis, number/frequency of analyses and necessary analytes, and the need 
for TCLP analyses) for treated Silos 1 and 2 material will be negotiated with 
the selected disposal facility(s) . 

If free liquids are identified, absorbent can be added to the initial 
containers to make them acceptable for transport and disposal, and more fly 
ash can be added to the recipe to absorb the excess water in subsequent 
batches. 

Consistent with the approved Remedial Design Work Plan, final sampling and 
analysis requirements for treated Silos 1 and 2 material will be documented in 
a treated waste Sampling and Analysis Plan, submitted for U.S. EPA and OEPA 
approval as a Remedial Action (RA) deliverable. The issues raised in U.S. 
EPA’s comment will be addressed as appropriate based upon the final 
requirements. 

Action: The referenced text has been revised to clarify that final sampling 
and analysis requirements for treated Silos 1 and 2 material will be 
documented in a treated waste Sampling and Analysis Plan, submitted for U.S. 
EPA and OEPA approval as a Remedial Action (RA) deliverable. 
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51. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.2.2.5 Page # :  26 Lines # :  39 through 42 
Original Specific Comment # :  34 
Comment: The text states that one sample will be sent to a laboratory for 

analysis and the other sample will be stored in the container fill 
room. Typically, cement-stabilized soil mixtures need to be cured 
for 28 days and should be cured under the same conditions as the 
product. The American Society for Testing and Materials (ASTM) 
Method C618 requires that the pozzolanic activity index with 
Portland cement be a minimum of 75 percent of the average 28-day 
compressive strength of control mixes made with Portland cement. 
The text should indicate how long the samples will be cured on 
site in the container fill room prior to shipment for laboratory 
analysis and if these samples will be stored in sealed containers 
to replicate the same conditions the product will undergo. 

Response: The second sample referred to in the text is a 'backup sample' 
which will be retained in case one of the analyses of the original sample 
needs to be repeated. As stated in the text, these samples will be retained 
temporarily and then disposed of. With respect to curing times, since neither 
the NTS nor Envirocare require waste form compressive strength analyses as 
part of their WAC, there are no current plans to conduct compressive strength 
analyses, or other tests which specify extended cure times. 
Action: N/A 

52. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.2.2.5 Page # :  27 Lines # :  12 through 15 
Original Specific Comment # :  35 
Comment: The last sentence of the paragraph states that samples may be 

collected from the fill chute and deposited into an attached 
container. The method used to obtain these samples should be 
clarified. Specific Comment N o .  34 also applies here and should 
be addressed. 

Response: In an effort to maintain worker radiological exposure ALARA, the 
fill chute is designed with an in-line, remotely-operated Isolok sampler, 
capable of collecting an in-situ sample of the grout product, prior to 
discharge to the container. The Isolok sampler is located inline of the fill 
chute, approximately five feet above the mezzanine floor level in the fill 
room. The fill chute would be filled with grout so that an in-situ sample of 
the grout can be collected. The sample would be collected as follows: 

The 18-inch knife-gate at the bottom of the fill chute station would be 
closed. 
The 18-inch knife-gate valve at the base of the product mixer (top of 
the fill chute) would be incrementally opened, allowing the rate of 
discharge of the product from the product mixer to be regulated. 
After the fill chute has been filled with product, the Isolok sampler 
will be remotely operated to collect the sample. 
After the sample has been collected, the 18-inch knife-gate at the 
bottom of the fill chute station would be opened, allowing the product 
to be discharged into the container. 
The container would be lidded and further processed. 
The product sample 
has left the area. 

would be retrieved by an operator after the container 
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53. 

Action: This text will be added in Section 2.2.2.5 to clarify lines 12 through 
15. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.2.3 Page # :  27 Lines #:  19 through 46 
Original Specific Comment # :  36 
Comment: The text does not indicate how long the filled containers will 

remain on site. From the time the samples are collected, cured, 
shipped to laboratory for analysis, and analyzed, several weeks 
may pass before the test results are available. The text should 
also indicate what will be done if the samples fail TCLP analysis. 

Response: The time a filled container remains onsite prior to shipment to the 
disposal facility is expected to be determined by the time required to stage 
and prepare railcars (or trucks) for shipment, prepare and approve shipping 
papers, etc. The filled containers will be immediately placed into shielded 
railcars in the load out area. As railcars are filled with containers, they 
will be moved into the FEMP rail yard for assembly into unit trains for off- 
site shipment to the disposal facility. At an operational design rate of 4.25 
railcars being filled per day, seven days per week, it would take 
approximately 15 days to assemble a unit train for shipment, and another 4 
days to process the shipment papers and arrange rail transportation. 

Therefore, it is assumed that it take approximately 3 weeks to complete a unit 
train cycle for shipment. The loaded railcars comprising each unit train would 
be onsite a range of approximately 4 to 20 days before they are shipped 
offsite. Laboratory contracts will specify turnaround times such that 
analytical results will be available within this timeframe. 

With respect to TCLP analyses, the need and criteria for TCLP analyses for WAC 
attainment will be finalized through the final waste acceptance process with 
the selected disposal facility(s). Since neither the NTS, nor Envirocare, 
specify TCLP limits for ll(e) (2) material, there are currently no plans to 
conduct TCLP analyses of treated Silos 1 and 2 material. 

Action: Final sampling and analysis requirements for treated Silos 1 and 2 
material, and any actions to be taken in response to out-of-specification 
results, 
and transportation & Disposal Plan submitted for U.S. EPA and OEPA approval as 
Remedial Action (RA) deliverables. 

will be documented in a treated waste Sampling and Analysis Plan, 

54. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.2.3 Page # :  27 Line # :  32 through 45 
Original Specific Comment # :  37 
Comment: The text states that the loaded 15-ton containers will be placed 

into seven steel-lined transport cells with lids inside the 
gondola rail car. The text also states that the loaded 15-ton 
containers may be transported by truck and that containers with 
high radiation levels will be placed in railcars with containers 
having lower radiation levels to meet DOT dose rate requirements 
(Title 49 of the Code of Federal Regulations 173.441). The text 
should explain how low-level radiation and high-level radiation 
containers will be placed to meet DOT dose rate requirements if 
the containers will be transported by truck. The DOT truck legal 
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a load limit is 80,000 pounds, or 40 tons. Presumably, these trucks 
will have steel shielding with lids that will add to the trucks’ 
weight to a point where only one container can be legally 
transported per truck. In this case, the text should explain how 
a container of high-level radiation material will be handled if it 
is transported by truck. 

Response: The weight of the filled containers will be approximately 10 tons. 
This weight will be included in the RD Package. 

A design for transporting containers of treated Silos 1 and 2 material by 
truck is currently being developed with the intent of being able to place two 
containers on each shipment. 

Designs of the containers and transport systems are based on the assumption 
that Silos 1 and 2 material will be treated to reduce the radium-226 content 
to below 100,000 pCi/g in order to meet the acceptance criteria in the 
proposed license modification of a commercial disposal facility. The current 
designs assume a final radium-226 concentration of approximately 86,000 pCi/g 
with a resulting container contact radiation level of approximately 80 
mrem/hr. Radiation levels above 80 mrem/hr are not anticipated due to the 
need to meet waste acceptance criteria and radiation level requirements 
established by the Department of Transportation. The treatment formulation 
per batch will be modified as needed to ensure these requirements are met. 

Action: Section 2.2.3 will be modified to reflect a filled shipping container 
weight of 10 tons and an anticipated truck loading of two containers per 
truck. 

55. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.1 Page # :  28 Lines # :  17 through 26 
Original Specific Comment # :  38 
Comment : The third sentence states that the W A C  system will be maintained 

under negative pressure of -0.25 to -1.50 inch water column. The 
text should state how these values were determined and how this 
pressure differential will be adequate to maintain negative 
pressure in the remediation building. 

Response: The variable values of negative pressure were calculated on the 
basis of the driving force necessary to move air through the facility. The - 
0.25 inches of water column is equivalent to the velocity head of a 23 MPH 
wind and was a starting point for the facility space pressure with all 
downstream spaces at a lower pressure. This negative pressure is clearly 
adequate to keep any air leakage INTO the facility and not out of the 
facility. The statements provided in the text are adequate to convey the 
intent and approach for maintaining negative pressure in the building. 

Action: N/A 
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58. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.2 Page # :  29 Lines # :  4 through 13 
Original Specific Comment # :  39 
Comment: The text states that the “occupied areas of the Remediation 

Building are maintained at a slightly negative pressure” and “the 
areas with potential for contamination are maintained at a 
slightly more negative pressure to ensure that all air exchange 
between a normally occupied area and a potentially contaminated 
area is always towards the latter . . . ”  The text should explain how 
this will work without the use of airlock doors. Typically, when 
a door is opened between two rooms with only a slight pressure 
differential between them, the pressure will equalize rather 
quickly. An average door has an opening of 20 square feet, which 
is much larger than any air “inlet” or “outlet” to those rooms. 
Also, if there is a temperature gradient between the two rooms, a 
back flow can be created from the more contaminated area to the 
clean area. The text should be revised to address these issues. 

Response: Rooms 104, 105 and 139 are air lock vestibules for traversing from 
the normally occupied areas to areas with potential for contamination. These 
airlocks vestibules will adequately address the issues raised in this comment. 

Action: N/A 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.2 Page # :  29 Lines # :  19 through 36 
Original Specific Comment # :  40 
Comment: The ventilation air exchange rates should be described in terms of 

air velocity or air volume exchanged per hour. The equipment used 
to measure air exchange rates should also be specified. 

Response: Ventilation turnover rates are listed in the text on page 29. In 
testing and balancing the facility air flows during the construction, the 
contractor will use equipment designed for the purpose, including but not 
limited to hot wire anemometers, wind vane anemometers, and/or pitot tubes. 

Action: N/A 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.2 Page # :  29 Lines # :  21 through 36 
Original Specific Comment # :  41 
Comment : The text indicates that some areas of the building will be 

maintained at temperatures of up to 103 OF. This high temperature 
may affect some electronic controls, surveillance, and 
instrumentation located in the areas exposed to elevated 
temperatures. Typically, electronic equipment should not be 
operated outside the manufacturer’s specified temperature range. 
The text should be revised to address this issue. 

Response: The 103OF areas include areas where there is no cooling other than 
ambient air. The calculated air flow is based on design ambient plus 10 
degrees. Electronic equipment specified for these areas has been specified to 
meet this condition. 

Act ion : N/A 
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Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.2.1 Page # :  29 Line # :  40 
Original Specific Comment # :  42 
Comment : The text in the first line is not clear. Typically, the capacity 

of air-conditioning units is presented in tons or British thermal 
units per hour (Btu/hr). The text should be corrected 
accordingly. -. 

Response: The text is intended to convey the fact that the air conditioning 
units have spare capacity and therefore a higher level of availability. Each 
of three units is a 115 ton, 21,250 CFM air conditioning unit, capable of 
providing half the required air conditioning. 

Action: Section 2.3.2.1 has been revised to include the capacity of the air 
conditioning units. 

60. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.2.1 Page # :  29 Lines # :  44 and 45 
Original Specific Comment # :  43 
Comment: The text indicates the use of space heaters. Space heaters should 

only be used in areas where flammable or explosive atmospheric 
hazards are not present. The text should be revised to specify 
that explosion-proof space heaters will be used. 

Response: There are no explosives or flammables in the facility. Space 
heaters are actually electric unit heaters. 

Action: N/A 

61. Commenting Organization: U.S. EPA 
Section # :  2.3.2.2 Page # :  30 

Commentor: Jablonowski 
Lines # :  6 and 7 

Original Specific Comment # :  44 
Comment: The text states that each filter train of the air exhaust system 

has two stages of high-efficiency particulate air (HEPA) filters 
in series with a combined removal efficiency of 99.97 percent. 
Typically, HEPA filters are rated at 99.97 percent efficiency. The 
text should explain why two filters with the same removal 
efficiency are used in series. 
series, the filters should be higher than the efficiency for a 
single filter. 

When two HEPA filters are used in 

Response: 
filtration. 

The system design has been revised to a single stage of HEPA 

Action: Text has been revised to reflect the single stage of HEPA filtration 

62. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.3.2.3 Page # :  30 Lines # :  21 through 24 
Original Specific Comment # :  45 
Comment: The text states that “motorized dampers are provided in the supply 
ducts to rooms that receive conditioned air directiy from the air conditioning 
units (ACU)” and that “these dampers provide the ability to isolate the supply 
air and maintain each room’s differential pressure when a door is opened that 
breaches the cascade ventilation system boundary.” If the supply air damper 
in the air supply duct, which normally has higher pressure, is closed, and a 
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door to that room is opened from the adjacent room, which has a lower 
pressure, then the pressure in both rooms will equalize rather quickly. If 
there is a temperature gradient between the two rooms, it is very possible 
that the air from the contaminated area will be drawn into the clean room by 
the temperature differential across the open door. Air lock doors are 
commonly used to minimize cross contamination. The HVAC design should be 
reviewed and the text should be revised to address these issues. 

Response: These dampers have been deleted 

Action: Paragraph will be revised to reflect deleting these dampers. See also 
response to comment # 3 9 .  

6 3 .  Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Section # :  2 . 3 . 2 . 3  Page # :  3 0  Lines # :  3 9  through 4 3  
Original Specific Comment # :  4 6  
Comment : The text states that “motorized isolation dampers are installed in 

the transfer ducts between Zone 3 and Zone 2 rooms so that Zone 3 
rooms can be isolated from the rest of the W A C  cascade 
ventilation system . . . ”  If dampers in the duct work between rooms 
in Zones 3 and 2 are closed, air in the rooms in Zone 3 still 
blows into those rooms. It is also not clear which way the doors 
open in those rooms. If the air source is cut off to rooms in 
Zone 2 and the exhaust fans are operational, it may be difficult 
to open or close the doors, depending on which way they open. The 
text should be revised to explain clearly how this system will 
work. 

Response: The dampers have been deleted. 

Action: Paragraph will be revised to reflect deleting these dampers. See also 
response to comment # 3 9 .  

6 4 .  Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2 . 3 . 2 . 4  Page # :  3 1  Lines # :  3 through 5 
Original Specific Comment # :  4 7  
Comment : The text states that the “exhaust duct will be round, galvanized 

steel of welded construction with welded joints.” Welding 
galvanized steel materials will damage the zinc coating. Other 
types of joints should be considered, such as gasketed flange 
joints. The text also does not state what type of galvanization 
will be required and if outside, inside, or both inside and 
outside surfaces will be galvanized. The text should be revised 
to address these issues. 

Response: Comment acknowleged. 

Action: Text will be revised to reflect galvanized, welded and flanged 
construction. Galvanizing will be zinc based and used on duct surfaces inside 
and out. 
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Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2 . 3 . 2 . 7  Page # :  3 1  Lines # :  43 and 44 
Original Specific Comment # :  4 8  
Comment: Specific Comment No. 4 2  also applies here and should be addressed. 

Response: The system design has been revised to a single stage of HEPA 
filtration. See response to comment # 4 2 .  

Action: Text has been revised to reflect the single stage of HEPA filtration. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.4.1 Page # :  32 Line # :  NA 
Original Specific Comment # :  4 9  
Comment: The text discusses logistical support; however, the use of trucks 

to transport filled product containers is omitted. Truck use for 
transportation of filled containers is discussed in previous 
sections. The text should be revised to include truck transport 
of product-filled containers. 

Response: Agreed. 

Action: The text will be expanded to address truck transportation of treated 
Silos 1 and 2 material. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2 . 4 . 1  Page # :  32 Lines # :  16 and 17  
Original Specific Comment # :  50 
Comment: The text indicates that four gondola railcars will be loaded with 

the product-filled containers daily and then assembled into trains 
of 60 to 65 railcars. The text should clarify how long the filled 
containers will remain on site from the time they are initially 
filled, and if the product will be cured for 2 8  days prior to 
loading and shipment. 

Response: a.) The filled containers will be immediately placed into shielded 
railcars in the load out area. As railcars are filled with containers, they 
will be moved into the FEMP rail yard for assembly into unit trains for off- 
site shipment to the disposal facility. 

At an average rate of approximately four railcars being filled per day, seven 
days per week, it would take approximately 15 days to assemble a 60-65 railcar 
unit train for shipment. Another five days is assumed to be necessary to 
process the shipment papers and arrange rail transportation, resulting in a 
total of approximately 20  days to complete a unit train cycle for shipment. 
The loaded railcars comprising each unit train would be onsite for a range of 
approximately 5 days (last cars) filled to 2 0  days (first cars filled) before 
they are shipped offsite. 

b.) Although conventional concrete typically requires ( 2 8  days) to meet 
maximum strength requirements, there are no compressive strength criteria, or 
other criteria requiring a specified curing time, for treated Silos 1 
material. The only physical criteria for the treated waste are that it be 
solidified and have no free liquid. Treatability results indicate that these 
requirements will be met within the a 2-5 day curing time, which is well 
within the 5 - 2 0  day period required to prepare and release a shipment. 
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Action: The text of Section 2.4.1 has been 
required to prepare a train for shipment. 

68. Commenting Organization: U.S. EPA 

revised to identify the time 

Commentor: Jablonowski 
Section # :  2.4.1.2 Page # :  33 Lines # :  10 through 14 
Original Specific Comment # :  51 
Comment: The text should be revised to explain how the product containers 

will be secured in the gondola railcars. 

Response: The containers will be placed in gondola railcars specially 
outfitted with customized steel inserts that not only provide necessary 
shielding for compliance with DOT requirements, but more importantly secure 
and protect the containers for safe transportation. The inserts in each 
railcar form seven (7) container cells. Each cell is designed to secure and 
protect one container. 

The base of each container cell is a circular receptacle that is slightly 
larger than the container and is designed to stabilize the container in both 
the x-y axes of motion. Each cell has a lid that is pneumatically raised, 
lowered and locked/unlocked. The cells are also designed to protect the 
container and cell from rain, snow, ice, and intruders. They are structurally 
reinforced to prevent vertical motion (up to 1 G) in the z-axis. 

Access to the containers can only be gained by opening a locked (key-entry) 
control panel and applying compressed air lines to pneumatic fittings. 

Action: The text in Section 2.4.1.2 will be revised to include this text to 
clarify lines 10 through 14. 

69. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.5.1.2 Page # :  35 Lines # :  8 and 9 
Original Specific Comment # :  52 
Comment : The text states that “there will be 1 to 2 minute power outage 

until backup power is available.” Usually, standby power 
generators can be on line within seconds. An automatic transfer 
switch can switch from the primary power (the utility) to the 
standby power (the generator) in less than 15 seconds. The text 
should be revised to explain this long power outage. 

Response: There is a diesel generator connected to the electrical system for 
the purpose of backup power to the facility. On a loss of power, the loads on 
the electrical system are tripped off line. Once the diesel generator is on 
line and available for loading (approximately 30 seconds minimum) critical 
loads will be restarted and put on the diesel generator. While the diesel 
generator is capable of carrying these critical loads, it is not capable of 
handling the simultaneous starting current of all these loads. As a 
consequence these loads have a sequenced restart. (Instrumentation loads are 
carried on the uninterruptible power source (UPS) which is battery powered.) 
The 1-2 minute power interruption is related to the time required for diesel 
starting sequence plus the time for the restart sequence. As far as the 
control system is concerned there will be no interruption of power. 

Action: The text of section 2.5.1.2 has been revised. 
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70. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Sectibn # :  2.5.3.2 Page # :  36 Lines # :  10 and 11 
Original Specific Comment # :  53 
Comment: The text states that the emergency showers will be connected to 

the domestic water system. American National Standards Institute 
(ANSI) Method 23558.1-1998 requires that the water for emergency 
shower be "tepid" (moderately warm or lukewarm). The text should 
clarify how this water temperature will be achieved. 

Response: ANSI Standard 2358.1-1998 (not 23558.1-19981, Emergency Eyewash 
and Shower Equipment is guidance, as opposed to an OSHA requirement, and is 
not made applicable to Fernald Closure Project activities by DOE Order 440.1A. 

ANSI Std 2358.1-1998 establishes standards for injurious materials. Our 
emergency showers were installed to provide the capability for personnel 
decontamination and not installed due to a concern with exposure to any acidic 
or caustic materials. Supply of these showers with unheated domestic water is 
adequate for their intended purpose. 

Action: N/A 

71. Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Section # :  2.5.3.4 Page # :  37 Lines # :  19 through 21 
Original Specific Comment # :  54 
Comment: The source of process chilled water should be specified. 

Response: Comment acknowledged. 

Action: The text of section 2.5.3.4 Will be expanded by the following two 
sentences. "The Chilled Water system is a closed water system. Any makeup 
water requirements will be provided from the process water system." 

72. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  2.5.3.5 Page # :  37 Lines # :  28 and 29 
Original Specific Comment # :  55 
Comment: The text states that the seal water tank is equipped with a low- 

level indicator. The low-level indicator should initiate an alarm 
when the low level is reached. The text should be revised to 
address this issue. 

Response: The level sensor in the seal water tank actuates a makeup water 
valve supplied by process water. 

Action: The text will be revised as follows: '\ Process water is used to supply 
the seal water system. The tank is equipped with a low level indicator which 
automatically opens a makeup water valve when low level is reached." 
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73. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section #:  3.1 Page # :  39 Lines # :  20 through 26 
Original Specific Comment # :  56 
Comment: The text states that the process objective is to treat materials 

from Silos 1 and 2 to meet an appropriately licensed off-site 
disposal facility's WAC for disposal. The text also states that 
some other objectives are included in case the product is disposed 
of at the NTS. The off-site disposal facility has apparently not 
been selected yet. It will be difficult to treat material to meet 
WAC without knowing where the treated product will be disposed 
of. The text should be revised to address this issue. 

Response: The treatment process and the final product - stabilized grout 
within a sealed steel IP2 container - have been designed to meet the WAC 
requirements for both the NTS and Envirocare. Informal review of draft waste 
profile information for chemically stabilized Silos 1 and 2 material has 
indicated that the material will meet all criteria for disposal at the NTS, 
including physical and chemical criteria, radionuclide concentration levels, 
and radon flux requirements. 

Action: The text will be revised to reflect the above response. 

74. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.1 Page # :  39 Lines # :  28 and 29 
Original Specific Comment # :  57 
Comment: A contingency plan should be provided if water or other free 

liquid is present on top of the final packaged material. 
Consideration should also be given to the effect of transport and 
vibration on the stabilized product, including the creation of 
free-liquid on the product surface. These issues should be 
addressed. 

Response: Treatability studies using actual K-65 material (taken from Silos 1 
and 2 )  were completed in September 2003. The results showed that the grout 
product would set to a monolithic solid with no free liquid within 2-5 days, 
as long as the total solids content of the product was greater than 65 weight 
% .  The study included tests to simulate the effects of vibration during 
transport (using a shaker table), temperature cycling, and freezing and 
thawing on the grout product. None of these additional tests resulted in the 
formation of free liquid on the product surface. The current process design 
assumes the grout will contain > 67.5 wt% solids, which should produce an 
acceptable product for transportation and disposal. The first few batches of 
product created during start-up of the treatment facility will be checked to 
ensure that no free liquids are formed in the full scale system. If free 
liquids do appear in the full scale treatment, absorbent can be added to the 
initial containers to make them acceptable for transport and disposal, and 
more fly ash can be added to the recipe to absorb the excess water in 
subsequent batches. 

Action: N/A 
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75. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.2 Page # :  40 Lines # :  28 and 29 
Original Specific Comment # :  58 
Comment: The text states that “the stabilization recipe will contain 

amounts of additives that will be valid for a range of lead 
concentrations . . . ”  The text should specify the range of lead 
concentrations and the additives that will be used. - 

Response: Treatability studies using actual K-65 material (taken from Silos 1 
and 2) were completed in September 2002. The results showed that the 
stabilization of the lead was independent of its concentration. As long as 
the pH of the TCLP extract solution was kept within the range of 8-11.5, there 
were no detectable amounts of lead in the extract. In order to achieve this 
pH range, it was determined that the treated product needed to contain 8-12 
weight % of portland cement (type 11). The current process design assumes the 
grout will contain 10 wt% cement, which should produce a treated product that 
passes TCLP. 

Act ion : N/A 

76. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.3.1.2 Page # :  41 Lines # :  26 through 28 
Original Specific Comment # :  59 
Comment: The text indicates that Ra-226 will be determined through direct 

measure or a correlated indicator. Caution should be exercised 
here since variable isotopic distributions could lead to 
considerable uncertainties if indirect characterization 
methodologies are applied. Additional information should be 
provided discussing how a correlated indicator will be established 
and verified for application. 

Response: The Silos 1 and 2 project team is in the process of conducting tests 
on surrogate and actual K-65 slurries to evaluate the performance of various 
pumps, piping devices, and instrumentation. This includes the evaluation of 
an on-line monitor for Ra-226. Grab samples will be analyzed for Ra-226 by 
standard methods to verify its performance. 

Action: N/A 

77. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.3.1.3 Page # :  42 Line # :  23 
Original Specific Comment # :  60 
Comment: Table 3-1 lists a sample frequency of one per batch during 

“startup/upset” for the product mixer fill chute. Section 2.2.2.5, 
Line 27, states that every second container will be sampled, which 
is every second batch. The text should be corrected to agree with 
Table 3-1. The table also indicates that one sample per 15 
batches will be collected from the product mixer fill chute, as an 
initial control. This frequency seems inadequate because the 
concentration of the slurry will be altered in order to control 
radiation. Because the slurry concentration will be varied, so 
will the quantities of cement, fly ash, and other unnamed chemical 
additives. A sample should be collected and analyzed each time 
the slurry concentration needs to be changed. The text should be 
revised to address this issue. Finally, the table indicates that 
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slurry feed tank sampling will also be reduced. 
tank should be sampled to determine if the slurry concentration 
needs to be adjusted to lower radiation to comply with DOT 
requirements. Without sampling each slurry feed tank content for 
solids and Radium 226 (Ra-226), there is no way of determining if 
the slurry concentration needs to be adjusted. The text should be 
revised to address this issue. 

Each slurry feed 

Response: The text of Section 2.2.2.5 is consistent with Table 3-1. The TCLP 
requirement of every second batch is a worst case, but is still consistent 
with Table 3.1 which shows a Startup/upset sampling frequency of every batch. 
Since neither the NTSWAC, nor the Envirocare WAC specify TCLP limits for 
ll(e) (2) material, TCLP analyses of treated Silos 1 and 2 material are not 
currently planned. WAC demonstration sampling requirements will be finalized 
base on the final disposal site selected. 

Attaining TCLP levels as required by the Silos 1 and 2 remedy is not expected 
to be an issue due to the excellent lead stabilization demonstrated by the 
design treatment formulation during treatability testing. The initial control 
sampling frequency of 1 sample per 15 batches is based on the capacity of the 
Slurry Feed Tank approximating 15 product batches. After the filling cycle, 
the solids and radiation levels in a Slurry Feed Tank will not change during 
the product delivery cycle. The tanks are also equipped with instrumentation 
to monitor the solids and radiation levels in the tanks. 

Action: The treated waste Sampling and Analysis Plan will be submitted with in 
accordance with the RA Work Plan. 

78. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.3.2.1 Pages # :  43 and 44 Line # :  NA 
Original Specific Comment # :  61 
Comment : The text should include training requirements for the remediation 

process operator in accordance with Occupational Safety and Health 
Administration (OSHA) regulations. 

Response: The Silos Project Health and Safety Plan (Section 8) includes the 
training requirements for Silos personnel. 

Action: N/A 

79. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.3.2.4 Page # :  45 Lines # :  8 through 18 
Original Specific Comment # :  62 
Comment: The text states that the operator will adjust the rate of cement 

and fly ash additives based on the slurry s percent solids and Ra- 
226 content. The text should be revised to state if the 
analytical parameters will be analyzed in real-time or if there is 
a delay between slurry testing and obtaining the results. 

Response: The goal is to utilize on-line instrumentation to provide real- 
time measurement of percent solids and Ra-226 in the feed tank slurry. These 
instruments are included in the design, and are in the process of being tested 
on surrogate and actual K-65 slurries. The design also includes capabilities 
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for taking grab samples of the feed tank slurries, which would then be 
subjected to standard analyses for these parameters. At a minimum, grab 
sampling and laboratory analysis will be required for calibration of the on- 
line instruments. Section 2.1.3.6 provides details on sampling for this 
system. 

Act ion : N/A 

80. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.4.8 Page # :  49 Lines # :  15 through 18 
Original Specific Comment # :  63 
Comment: The text states that an operator will visually inspect the 

containers for external contamination. While it is evident that 
spilled cement waste would be visible on the exterior of the 
container. Fugitive dusts and light surficial contamination would 
not. In this regard, it is not clear what credence visual 
examination has with regard to verifying compliance with external 
contamination requirements. The text should be clarified to 
explain that only gross contamination (i.e. from stabilized media) 
would be appropriate €or visual examination. 

Response: Contamination of a container by fugitive dust is unlikely, as the 
grout filling operation is a wet process, and the high flow rate of air 
through the fill room (approximately 12 air changes per hour) will minimize 
any settling of dust. 

Action: The text will be modified to indicate that the visual inspection is 
targeted at gross contamination from spilled or splashed grout from the 
filling operation. 

81. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  3.4.9 Page # :  49 Lines # :  28 through 30 
Original Specific Comment # :  64 
Comment: The text states that containers with high radiation levels will be 

placed in railcars with containers having lower radiation levels 
to meet DOT requirements. According to Section 3.4.3, each slurry 
feed tank is sized to produce at least 10 product batches. If the 
slurry in the feed tank is highly radioactive, then all 10 product 
batches will most likely be highly radioactive. The railcar can 
hold seven product containers. If 10 product containers with high 
radiation levels are produced, they must be stored somewhere 
because only one or two highly radioactive containers will be 
loaded onto the railcar. It is not clear where the other product 
containers will be stored. Finally, it is not clear how long the 
product containers will remain on site after filling. The text 
should be revised to address these issues. 

Response: Designs of the containers and transport systems are based on the 
assumption that Silos 1 and 2 material will be treated to reduce the radium- 
226 content to below 100,000 pCi/g in order to meet the acceptance criteria in 
the proposed license modification of a commercial disposal facility. The 
current designs assume a final radium-226 concentration of approximately 
86,000 pCi/g with a resulting container contact radiation level of 
approximately 80 mrem/hr. In addition, the radium-226 levels in the feed 
batches will be monitored so that the treatment formula can be adjusted as 
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required to maintain target activity levels in the treated product. Although 
producing an entire batch of 10 containers with above-specification radiation 
levels is not likely, 10 containers could be distributed among several 
available railcars. 

Action: N/A 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  4.2 Page # :  5 3  Lines # :  6 through 9 
Original Specific Comment # :  65 
Comment : The text states that a “higher percent solids of K-65 slurry than 

used in the baseline design are possible in the clarifier 
underflow under normal operating conditions.” The text should 
clarify why a higher concentration slurry needs to be produced 
from the clarifier if the material will require dilution in the 
slurry mixing tanks in order to meet DOT radiation limits for 
transportation of product containers. 

Response: Higher concentration slurry would be produced after operational 
testing showed that DOT radiation limits would be met. 
slurry would not normally be diluted in the slurry feed 

Act ion : N/A 

Commenting Organization: U.S. EPA 
Section # :  4.3 Page # :  5 3  
Original Specific Comment # :  66 

Higher concentration 
tanks. 

Commentor: Jablonowski 
Line # :  NA 

Comment : It is not clear how long the stabilized K-65 material will be 
cured prior to TCLP analyses. The text should be revised to 
include this information. 

Response: Since neither the NTS WAC nor the Envirocare WAC specify TCLP 
limits for ll(e) ( 2 )  material, TCLP analyses of treated Silos 1 and 2 material 
are not currently planned. Treatability studies using actual K-65 material 
(taken from Silos 1 and 2) were completed in September 2003. During the 
study, TCLP extractions and analyses were performed on the treated product 
after cure times ranging from 1 hour to 25 days. The TCLP lead concentration 
was ND (non-detectable) for all samples taken from products made with the 
final recipe/formulation, indicating that the TCLP results are independent of 
the cure time. Should TCLP analyses be required, a maximum cure time of two 
days is envisioned for samples requiring TCLP analysis. 

Action: This information will be defined in the treated waste Sampling and 
Analysis Plan, which will be submitted as an RA deliverable. 

Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  4.3 Page # :  55 Lines # :  3 3  and 34 
Original Specific Comment # :  67 
Comment : Previously, the text identifies NTS as the disposal facility. 

Here, the text identifies Envirocare of Utah as a potential 
disposal facility. The text should clarify if both of these 
facilities will be used for disposal of the stabilized K - 6 5  
material, and if so, the WAC for each facility. 
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., *:, ,..;, !Response: Informal review of draft waste profile information for chemically 
stabilized Silos 1 and 2 material has indicated that the material will meet 
all criteria for disposal at the NTS, including physical and chemical 
criteria, radionuclide concentration levels, and radon flux requirements. 

Action: The final waste acceptance process at the selected disposal facility 
will consist of review and formal approval of the waste profile, based upon 
the final waste form and packaging configuration. This process will confirm 
the packaging, certification, treated waste sampling and analysis requirements 
for acceptance of the waste at the selected facility. Consistent with the 
approved Silos 1 and 2 Remedial Design Work Plan, these retails will be 
documented in the Transportation and Disposal Plan and Treated Waste Sampling 
and Analysis Plan, to be submitted for U.S. EPA review and approval as a 
deliverable under the RA Work Plan. 

8 5 .  Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  4 . 3  Page # :  56 Lines # :  11 through 24 
Original Specific Comment # :  68 
Comment : It is not clear to this reviewer that a 6-day period is sufficient 

to demonstrate compliance with internal pressure requirements. A 
curing period alone may not be acceptable for off-site disposal. 
A time period from when the waste is generated to when it is 
realistically placed in a disposal cell (including potential down- 
time) should have been considered. Additional information should 
be provided to ensure that internal pressures will not exceed 1.5 
atmospheres even after considerable storage periods. 

Response: Pressure within a sealed product container is solely a function of 
the temperature of the contents (grout and headspace gas). Calculations have 
shown that the pressure increase due to Radon emanation is negligible. The 
grout formulation developed during the treatability studies has a nominal 
cement loading of 10 weight %, which is very low in comparison to the high- 
strength (high cement loading) grouts that are used for many stabilization 
projects. Since the cement loading is so low, the temperature rise during the 
curing of the grout is also relatively low, as confirmed by the treatability 
study results. Furthermore, the studies showed that the maximum temperature, 
and the corresponding maximum headspace pressure, occurred within the first 3 
days of the curing process. The headspace pressure and temperature after the 
initial cure period would solely be a function of ambient temperature swings, 
and would not build up over time. Therefore, excessive pressures within the 
sealed waste containers are highly unlikely. 

2 

Act ion : N/A 
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8 86. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  5.4.1 Page # :  58 Lines # :  29 through 36 ' 

Original Specific Comment # :  69 
Comment: The text states that "the radon treatment capacity was expanded to 

,; 3 
support concurrent operation of the AWR and Silos 1 and 2 

into.the RCS system prior to the chilling/drying unit and carbon 

from the Silos 1 and 2 remediation facility will have a 
detrimental effect on the moisture removal system of the RCS. The 
text should also indicate any effects the additional heat 
generated during the stabilization process will have on the RCS. 

Remediation Facility." The text only mentions the initial airflow 

beds. The text should explain if the additional moisture removed ., 

i;, $ 
6, 

Response: The stated inlet temperature/humidity design conditions for the 
RCS are conservative by a factor of at least two. The moisture coming from 
the Silos 1 and 2 remediation facility will not be extraordinary. Heat 
generation in the mixers will be inconsequential. 

Action: N/A 

87. commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  5.5.1 Page # :  59 Lines # :  27 through 35 
Original Specific Comment # :  70 
Comment: The text describes three waste retrieval operating modes. Another 

scenario could involve retrieval of slurry from one of the silos, 
bypassing the transfer storage tanks and pumping the slurry 
directly into the slurry receipt tanks. This approach is similar 
to the concurrent silo waste retrieval system (SWRS) and transfer 
storage tank waste retrieval system (TWRS) and does not require 
the use of transfer storage tanks. The text should address this 
scenario. 

Response: The piping design for the Transfer Tank Area and the Remediation 
facility does not allow for the direct transfer from the silos to the 
Remediation Facility Slurry Receipt Tanks. Slurry removed from the silos must 
be deposited in one of the TTA tanks prior to transfer to the remediation 
facility . 

Action: N/A 

88. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Figures # :  5-1, 5-2, and 5-3 Pages #:60,62,63 Line # :  NA 
Original Specific Comment # :  71 
Comment: The symbol for a closed valve should be added to the figures. 

Response: Comment Acknowledged. 

Action: Figures 5-1, 5-2, and 5-3 have been corrected to show this symbol. 
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89. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  5.6 Page # :  61 Line # :  3 3  through 41 
Original Specific Comment # :  72  
Comment: The text states that “the (water storage) tanks are equipped with 

level instruments to control domestic fill water valve, based on 
tank level, so that the tanks maintain adequate levels of stored 
water.” The text also states that the “tanks have sufficient 
capacity to supply the silo sluicers with backup water at full 
flow for approximately one hour.” If an adequate level of water is 
kept in the tanks, there should be an unlimited supply of backup 
water for the sluicers. If only 1 hour of backup water is 
available in the storage tanks, the fill valve and the water 
supply line may not be of adequate size. The text also does not 
specify the maximum fill rate for these storage tanks. The text 
should be revised to address these issues. 

Response: The fill rate is limited by the size of the domestic water line to 
the silo area, and is not designed to support sluicing operations for an 
extended period of time. Since the process water storage tanks will only be 
used to supply sluice water in an off-normal condition, the capacity to 
provide a one hour supply is adequate. Sluicing with only process water would 
introduce large amounts of water into the system that would exceed what can be 
incorporated into the waste product. 

Action: N/A 

90. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Table # :  6-2 Page # :  7 2  Line # :  NA 
Original Specific Comment # :  7 3  
Comment : The dispersion modeling results for releases from Silos 1 and 2 of 

remediation air should be compared to federal and Ohio radiation 
requirements. The table should be revised accordingly. 

Response: Agreed. 

Action: The appropriate limits on offsite effective dose equivalent (EDE) 
annual average fenceline radon concentration has been added to the referenced 
table. 

91. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  6 . 2 . 2 . 2  Page # :  7 5  Lines # :  19 and 2 0  
Original Specific Comment # :  74 
Comment: The stone size specified for check dam construction should 

reference the appropriate Ohio Construction and Material 
Specifications or ASTM standard. 

Response: As specified in the referenced text, check dam installation is to 
be in accordance with the Ohio Department of Natural Resources (ODNR) 
“Rainwater and Land Development Manual,“ which is, in accordance with the 
site’s NPDES Permit and Stormwater Pollution Prevention Plan, the appropriate 
standard for erosion and runoff control measures. The specified stone size is 
consistent with the ODNR manual. 

Action: N/A 

39 04/07/2003 

800041 



’ . .  \ . ; $  4 8.2- 2 ’- 

e 92. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  6.2.2.2 Page # :  75 Line # :  NA 
Original Specific Comment # :  75 
Comment: The minimum “Factor of Safety” for check dam design should be 

stated in this section. 

Response: The referenced text specifies construction of check dams in 
accordance with all applicable requirements of the Ohio Department of Natural 
Resources (ODNR) “Rainwater and Land Development Manual,” which is, in 
accordance with the site‘s NPDES Permit and Stormwater Pollution Prevention 
Plan, the appropriate standard for erosion and runoff control measures. 

Act ion : N/A 

93. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Section # :  6.3.7.2 Page # :  81 Line # :  20 
Original Specific Comment # :  76 
Comment: The best available technology (BAT) for dust control should 

reference standard Fernald operating procedures. 

Response: Section 6.3, page 77 of the RD package states that “RM-0047, 
Fugitive Dust Control Requirements, will be used as the appropriate site- 
specific definition of BAT for fugitive dust control . . . “  RM-0047 & the 
Fernald standard operating procedure for dust control. 

Action: N/A 

94. Commenting Organization: U.S. EPA Commentor: Jablonowski 
Appendix # :  A-3 Pages # :  A-14 Line # :  NA 
Original Specific Comment # :  77 
Comment : It is the understanding that pre-filters and high efficiency 

particulate air (HEPA) filters will be used to support the 
negative air system associated with the project. Since the waste 
feed material is considered hazardous, it is not clear that 
fugitive heavy metal emissions would not create secondary mixed 
wastes from this effort. Additional information should be 
provided to justify that the filter would not be hazardous or the 
text should be revised to include these items as potential mixed 
waste. 

Response: As described in RD Package the process ventilation system is 
treated through the Radon Control System (RCS). Given the K-65 material is 
maintained in the process as a slurry with very little potential to produce 
particulate, the HEPA filter elements are not expected to be a mixed waste. 
However, HEPA filter elements, or any other secondary waste found to be 
hazardous or mixed waste would be manifested, transported, and disposed of in 
accordance with the specified ARARs. 

Action: The referenced text has been revised to clarify disposition of any 
hazardous or mixed waste that would be generated. 
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-I 95: Commenting Organization: U.S. EPA Commentor: Jablonowski 

Appendix # :  B - 1  Pages # :  B-2, B-3,  B-4 Line # :  NA 
Original Specific Comment # :  78  
Comment: The figures are from the ”Ohio Rainwater and Land Development 

Manual.” This source should be referenced in the figures. 

Response: Agreed. 

Act ion : The Ohio Department of Natural Resources (ODNR) “Rainwater and 
Land Development Manual,” will be referenced. 

Drawings 

9 6 .  Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Drawing # :  94X-3900-F-01190 Section # :  NA 
Original Specific Comment # :  79 
Comment: The process flow diagram should show the flow direction from the 

slurry receipt tanks to the slurry feed tanks. 

Response: 94-X-3900-F-01190 is the flow diagram €or the vessel vent system. 
Directional arrows are provided on this drawing. 

Action : N/A 

97.  Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Drawing # :  94X-3900-F-01103 Section # :  NA 
Original Specific Comment # :  80 
Comment: Process step 3 .36  states that defective containers will return to 

step 3 . 1 ,  which states that the temporary lid fasteners should be 
removed, creating a unending loop. The flow diagram should be 
revised to alleviate this continuous, unending loop. 

Response: Agreed. 

Action: An updated drawing has been provided which eliminates the unending 
loop 

9 8 .  Commenting Organization: U . S .  EPA Commentor: Jablonowski 
Drawing # :  94X-3900-F-01948 Detail # :  2 
Original Specific Comment # :  81 
Comment : The silt fence detail should be revised to show a 5-fOOt 

separation between the toe of the slope and the silt fence in 
accordance with the “Ohio Rainwater and Land Development Manual.” 

Note 1 of the silt fence detail specifies that silt fence is to be Response: 
installed in accordance with all requirements detailed by the ODNR manual, 
pages 118  - 125, which include maintaining the distance from the toe of the 
slope to a minimum of 5 feet. 

Act ion : N/A 
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Responses to 
Ohio EPA Comments on 

Silos 1 and 2 Remediation Facility 
Draft Remedial Design Package 

November 2002 

General Comments: 

Section # :  na Pg # :  na Line # :  na Code: C 
Original Comment # :  
Comment: The design incorporates system redundancy in all areas except for the 
clarifier. Provide a contingency plan for how operations will be conducted in 
the event the clarifier fails. 

1. Commenting Organization: Ohio EPA Commentor: OFFO 

Response: Fluor Fernald procured the services of the clarifier vendor early 
in the facility design process, so that their expertise could be utilized to 
complete the design. Based on their experience in processing materials 
similar to the K-65 waste, the vendor recommended a single clarifier, with 
enhancements to ensure its durability and reliability, would be the best 
approach for our application. In the unlikely event that the clarifier 
becomes inoperable, it would be bypassed, and the slurry feed tank operations 
would be modified to provide some settling of the solids in the slurry. This 
approach would allow waste processing to continue, although the operating 
efficiency of the facility would be reduced. 

Action: Details concerning 'contingency' operation of the facility with the 
clarifier out of service will be incorporated into the appropriate operating 
procedures. 

2. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  na Pg # :  na Line # :  na Code: C 
Original Comment # :  
Comment: The design states that most of the tanks will remain 1/3 full during 
operations. Provide details on how the remaining heel will be removed during 
upset conditions, as well as, during D & D. 

Response: The tanks are designed with bottoms sloping toward the pump 
suctions. They are capable of being completely drained. The tanks are 
maintained at 1/3 full to insure agitation of the contents during periods when 
that particular tank is not in use. With constant agitation and the ability to 
pump the tank completely, heel removal is not an issue with these tanks. 

Action: N/A 

3. Commenting Organization: Ohio EPA Commentor: OFFO 
Section #:General Comment Pg # :  Line # :  na Code: C 
Original Comment # :  
Comment: Several times throughout the document, several sumps and pumps will 
be used 'to remove any leaks or spills." This gives Ohio EPA the impression 
that the facility is being designed for failure. Although it is prudent to 
develop contingency plans, DOE should place emphasis on keeping these leaks or 
spills from occurring. 
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Response: The design of the remediation facility and processing systems and 
the selection of equipment has focused on the minimization of leaks and 
spills. However, it would not be prudent, practical, or logical to assume 
that none will occur. Therefore, sumps and pumps are being installed in all 
areas where spills or leaks could occur, to provide containment and facilitate 
cleanup, thereby minimizing downtime associated with one of these unlikely 
events. This approach is a common industrial practice for liquid processing 
and storage systems, and is essentially required in RCRA tank systems to 
ensure that the spill can be cleaned up in a reasonable time period. 

Action: None 

4. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  Pg # :  Line # :  Code: C 
Original Comment # :  
Comment: Several times throughout the document reference is made that the types 
of instruments to be used will be finalized based on the results of the cold loop 
tests. When are these results expected, and when will the instrumentation for 
this plan be finalized? 

Response: The cold and hot loop full-scale mockup testing is currently in 
process and is scheduled to be completed in 2003. Based on the outcome of the 
testing, the instrumentation and controls will be evaluated for proper 
technical application. 

Action: The instrumentation and controls specified in the current Silos 1 and 
2 design will be revised as appropriate based upon the results of the mockup 
testing. Appropriate design changes will be communicated to the OEPA and U.S. 
EPA through the Design Change Notice (DCN) process. 

Specific Comments: 

Section # :  1.1 Pg # :  1 Line # :  24 Code: C 
Original Comment # :  
Comment: The text states that the ROD requires disposal at NTS. How and when 
will DOE change the ROD to allow disposal at a commercially permitted disposal 
facility. 

5 .  Commenting Organization: Ohio EPA Commentor: OFFO 

Response: As discussed in previous comment responses, the design reflected in 
the RD Package can be implemented under the current remedy via direct truck or 
intermodal transportation to the NTS. If viable commercial disposal options 
for disposal of Silos 1 and 2 material identified and selected for 
implementation, the necessary modification of the Silos 1 and 2 remedy will be 
documented in an Explanation of Significant Differences (ESD). 

Action: If a decision is made to pursue a viable commercial disposal option 
for Silos 1 and 2 material preparation of the necessary ESD will be initiated 
at that time. 

e . . '  
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6. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2 Pg # :  8 Line # :  6 - 8 Code: C 
Original Comment # :  
Comment: The text states that the stabilized product will shipped by rail to an 
appropriately licensed off-site disposal facility. The ROD currently states 
disposal at NTS. Also, there are currently No "appropriately licensed off-site 
disposal facility" other than NTS that can receive Silos 1 & 2 wastes. 
Contingency planning for disposal at NTS should be included in this design. 

Response: The baseline for the Silos 1 and 2 project is being revised to 
reflect disposal at the NTS via either intermodal or direct truck shipment. 
As stated in the RD Package, the current design will accommodate either of 
these transportation modes. Section 1.3 of the RD Package states \\ If 
transportation by truck is chosen as the final transportation mode, the 
infrastructure provided by this RD package would be unaffected. The railcar 
loading facility is designed to accommodate both railcars and trucks." The 
tracks in the railcar loading facility are installed flush with the floor 
level so that the facility can be used, without modification, to load trucks. 
The disposal container design currently being finalized is specified to be 
useable for either truck or rail shipment. Customized railcars and trucks are 
currently being designed. 

Action: Additional detail documenting the ability of the current design to 
support direct truck shipment has been added to Sections 2 . 2 . 3  and 2 . 4  of the 
RD Package. Details of the onsite packaging, staging, and offsite shipment of 
treated Silos 1 and 2 material to the selected disposal facility(s),will be 
documented in the Transportation and Disposal Plan. Consistent with the 
previously approved Silos 1 and 2 Remedial Design Work Plan, The 
Transportation and Disposal Plan will be submitted for U.S. EPA and OEPA 
review and approval as a deliverable under the RA Work Plan. 

7. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1 Pg # :  9 Line # :  3 - 7 Code: C 
Original Comment # :  
Comment: Will there be "clean-outs" for the slurry and auxiliary piping systems? 
Provide detail on how these will be incorporated into the design. 

Response: The piping systems within the Silos 1 & 2 Remediation Building will 
not be provided with cleanouts. The piping will however be provided with 
multiple flushing connections. The piping systems will be provided with flush 
water connections on the suction and discharge of each pump. Piping systems 
will be completely flushed following each use. The Flush water system valves 
are all remotely operated to allow the operators to complete flushing from the 
control room. 
Action: N/A 

8. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1.1.5 Pg # :  11 Line # :  16 - 17 Code: C 
Original Comment # :  
Comment: This section states that the transfer piping from the TTA to the Silos 
1 and 2 remediation facility will be double-walled with sensors to detect leaks. 
Please provide piping drawings and specifications on what type of sensors will 
be used. Please also provide a contingency plan specifying the procedures to be 
followed in the event that a leak in the carrier pipe is detected, and how the 
piping will be fixed. 
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Response: The containment pipe will drain to the containment pan in Sump 20. The 
containment pan is equipped with a Drexelbrook Electronic Sensing Element and 
Level Control switch which will sound an alarm. Response to a level alarm would 
include shutting down the transfer of sluicing operation and using flush water 
to identify the point of carrier pipe failure. Repair work would be conducted 
using protective equipment and portable shielding as necessary to keep exposures 
ALARA. 

Action: The P&ID for the Transfer lines and drainage to Sump 20 are included in 
the attachment to this Response to Comments Document. A leak response plan 
describing the procedures for response to detection of liquid in the containment 
pipe will be included in the Remedial Action Package. 

9. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1.1.8 Pg # :  Line # :  Code: C 
Original Comment # :  
Comment: Are the flush pumps adequate to provide the necessary velocities to 
prevent the plugging as specified for process pumps? 

Response: Yes. Flush water pumps are rated at 200 gpm, while the maximum 
design flow from any slurry pump is 100 gpm. 

Action: N/A. 

10. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1.3 Pg # :  14 Line # :  11-12 Code: C 
Original Comment # :  
Comment: Where will settled slurry from the clarifier be pumped to in the event 
of a power outage. 

Response: The settled slurry will remain in the clarifier during a power outage. 
The clarifier slurry pumps are provided with emergency power during a power 
outage. The clarifier slurry will be recirculated within the clarifier. Inlet 
flow to the clarifier will be shut down during the power outage. 
Action: N/A 

11. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1.3.4 Pg # :  15 Line # :  40 Code: C 
Original Comment # :  
Comment: Are the cast iron pinch valves lined with the I1elastomer sleeve" over 
all process exposed surfaces? Past projects have had significant problems with 
cast iron valves. 

Response: Yes 

Action: N/A 

4 



12. Commenting Organization: Ohio EPA Commentor: OFF0 
Section # :  2.1.4.1.2 Pg # :  17 Line # :  na Code: C 
Original Comment # :  
Comment: What industries use pneumatic conveyance for cement and fly ash at the 
volumes and life-cycle proposed for this remediation facility? Provide 
additional detail on the pneumatic conveyance system. This response should 
include details on dust control during hopper and bin loading. 

Response : 
a.)The design of the pneumatic conveyance system for the cement and fly ash 

b. 

C. 

in the Silos 1 and 2 remediation facility is very typical of a large 
concrete batch plant. However, the cement and fly ash bins are sized 
somewhat larger than most batch plants in order to accommodate the Silos 
Projects' 24 hours per day, 7 days per week operations schedule. Most 
common concrete batch plants are typically single shift operations, thus 
allowing the required cement/fly ash inventory to be smaller. 
The life-cycle for the Silos 1 and 2 remediation facility's pneumatic 
conveyance system is extremely short (1-2 years) when compared to 
commercial concrete batch plants which have a design life greater than 
20 years. 
The pneumatic conveying system, as discussed, is a dense phase 
pneumatic conveying system. The transporter is a small (10 ft3) 
transporter tank that receives cement from the Storage Bin. During the 
fill cycle, residual air pressure and displaced air are vented to the 
Storage bin and through the Storage bin Dust Filters to atmosphere. Each 
storage bin is equipped with six (6) Cartridge type dust filters. After 
the fill cycle, the material is aerated and the transporter is 
pressurized above conveying line pressure. The pressurized contents are 
release into the conveying line, displacing the material in the line. 
The conveying line is continuously filled with dense phase aerated 
material that slowly pulses toward the receiving bins. At the receiving 
bin, the cement and concrete separate in the receiving bin. Dearerated 
cement flows by gravity to the cement feed hopper. The transporting air 
is filtered through a bin vent located on the receiving bin. The bin 
vents on the three cement receiving bins ate vented through a common 
line to a single discharge to atmosphere. The three cement feed hopper 
are also supplied with bin vents to filter air displaced during the 
filling of the feed bin. The bin vents on each feed hopper are vented 
locally within the remediation building. The fly ash pneumatic conveying 
system is similar to the cement system. 

Action: Additional detail has been added to the RD Package describing the 
bulk receipt of the cement and fly ash from the delivery trucks and its 
pneumatic transfer to the separate storage bins, pneumatic conveyance from the 
storage bins to the three ( 3 )  local receipt bins for each material, transfer 
from the receipt bins to the weigh bins for each chemical, transfer from the 
weigh bins to the product mixer for each material and the collection, 
filtration and exhaust of displaced air throughout the process for each 
system. 

5 
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13. Commenting Organization: Ohio EPA Commentor: OFFO e Section # :  2 . 1 . 4 . 1 . 3  Pg # :  1 8  Line # :  na Code: C - 
Original Comment # :  
Comment: How will humidity and environmental conditions be controlled in the 
cement and fly ash receiving bins and hoppers. 

Response: The high process usage rate of the cement and fly ash bulk receiving 
bins obviates the need to control the humidity in the cement and fly ash bins, 
due to the large volume of material passing through the bins on a daily basis. 
It is estimated that a total of six (6) truck loads of fly ash per day and 
three ( 3 )  truck loads of cement per day will be required to keep operations 
going. 

The pneumatic conveyance of the cement and fly ash from the bins to the local 
receiving bins and weigh bins will be accomplished using the same high- 
quality, dry compressed air used for the facility's instruments. The design of 
the pneumatic conveying systems is adequate to deal with any impact of 
humidity during unplanned shutdowns. 

Action: N/A 

14. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2 . 1 . 4 . 2 . 2  Pg # :  1 8  Line # :  na Code: C 
Original Comment # :  
Comment: Revise the text to clarify how exhaust from the pneumatic conveying 
system will be treated. This section of the text is vague. 

Response: The designs of the cement and flyash bins include filters to control 
dust. As illustrated on drawing 94-X-3900-F-1160 ,  the cement and fly ash bins 
are ventilated to the atmosphere through built-in vent filters. 

Action: The text revisions addressed in Comment 13 will include a discussion 
of the dust collection provisions for the pneumatic conveying system exhaust. 

15. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2 . 1 . 4 . 2 . 3  Pg # :  1 9  Line # :  na Code: C 
Original Comment # :  
Comment: How will humidity and environmental conditions be controlled in the fly 
ash receiving bins and hoppers. 

Response: The 
receiving bins obviates the need to control the humidity in the cement and fly 
ash bins. It is estimated that a total of six ( 6 )  truck loads of fly ash per 
day and three ( 3 )  truck loads of cement per day will be required to keep 
operations going. 

The pneumatic conveyance of the cement and fly ash from the bins to the local 
receiving bins and weigh bins will be accomplished using dry instrument 
quality air. The design of the pneumatic conveying systems is adequate to deal 
with any inpact of humidity during unplanned shutdowns. 

high process usage rate of the cement and fly ash bulk 

Action: N/A 

. .  
. ,  . .  
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16. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2 . 1 . 5 . 2  Pg # :  1 9  Line # :  3 3  Code: C 
Original Comment # :  
Comment: This plan only vaguely discusses flushing the product mixers. Will 
these mixers be flushed out after each transfer? Please provide a schedule for 
flushing the mixers and justification for the proposed schedule. 

Response: The product mixers will be flushed out every eight hours. The 
product mixers will be self- cleaning during operation so flushing after each 
batch will not be necessary. The mixers will be flushed when they are taken 
out of service to avoid curing of product within the mixer during idle 
periods. 

Action: N/A 

1 7 .  Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1.6 Pg # :  1 9  - 2 0  Line # :  na Code: C 
Original Comment # :  
Comment: How will the settling of slurry spills be prevented in these overflow 
lines? 

Response: The overflow line between the supernatant tank and the sluice/flush 
water tank will not normally have any flow through it. High level alarms and 
interlocks will normally prevent the levels in these tanks from reaching the 
overflow. If one of these tank levels were to reach and flow through the 
overflow, there would be only fine particulate in the water that would not 
tend to settle in the short time the overflow condition would exist. This is 
because the 2 5  HP agitators in these tanks cannot create enough intensity to 
raise anything other than fine particulate to the level of the overflows. 

Action: N/A 

18. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2 . 1 . 8  Pg # :  2 1  Line # :  na Code: C 
Original Comment # :  
Comment: Provide a diagram indicating what equipment/rooms will not be vented to 
the RCS . 
Response: As illustrated on drawing 94X-3900-F-1190,  all equipment in direct 
contact with Silos 1 and 2 material (sluice/flush water tank, slurry receipt 
tanks, slurry feed tanks, supernatant tank, reaction and polymer addition 
tanks, clarifiers, and product mixers) are ventilated by the Vessel Vent 
System, which discharges through the RCS. 

As illustrated on drawing 94-X-3900-F-1160 ,  the cement and fly ash bins are 
ventilated to the atmosphere through built-in vent filters. As illustrated on 
drawings 94X-3900-H-01140 ,  0 1 1 4 1 ,  and 0 1 1 4 2 ,  the process building room 
ventilation, as well as the container loading area, and support buildings, is 
vented through the remediation building W A C  system and discharged through the 
Remediation Building Exhaust Stack. The Remediation facility Building W A C  
system is described in detail in RD Package section 2 . 3 . 2 .  

Action:N/A 
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19. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.1.9 Pg # :  22 Line # :  8-9 Code: C 
Original Comment # :  
Comment: Please provide a list of everything that is dependent upon the 
treatability studies and AWR lessons learned, along with when each item will be 
completed. In what document will these final plans and equipment be-included? 

Response: The relevant data from Silos 1 and 2 treatability studies, as well 
as lessons learned from AWR testing, have been incorporated into the sampling 
equipment, system designs and other aspects of the design currently reflected 
in the RD package. Although further cold loop testing and mockup tests will be 
conducted to demonstrate the operation of the system constructed according to 
the current design, no further testing or evaluation of AWR results is 
required to complete the design of the Silos 1 and 2 remediation facility. 

The sampling equipment and systems for the project have been finalized and 
designed, and are as indicated in the second paragraph. Details on the type 
and frequency of samples, as well as the analyses to be performed, will be 
defined in the Sampling and Analysis Plan, which will be submitted as an F U  
deliverable. 

Action: The first paragraph of Section 2.1.9 now reads: "The major equipment 
in the Sampling System consists of the following:" 

20. Commenting Organization: Ohio EPA Commentor : OFFO 
Section # :  2.2.2.3 Pg # :  26 Line # :  16-18 Code: C 
Original Comment # :  
Comment: Please provide a detailed plan on how the decontamination of the 
containers will occur if product has dripped or splashed onto the container 
surf ace. 

Response: In the event contamination is observed during the remote inspection 
of the container, the visual contamination would be removed by a facility 
operator before the container leaves the fill room. The operator would be 
appropriately dressed in personal protective equipment. Depending on the 
quantity of contamination encountered, the operator would either remove the 
contamination using a long reach tool (e.g., a swifter for a light splatter) 
or use more rigorous contact methods for more extensive contamination (e.g., 
spatula with hand wash). Various methods and procedures would be evaluated 
during system start-up activities; so that worker radiological exposure is 
maintained ALARA and adequate supplies are ordered to support operations 
activities. 

Action: N/A 

21. Commenting Organization: Ohio EPA Commentor : OFFO 
Section # :  2.2.2.4 Pg # :  26 Line # :  Code: C 
Original Comment # :  
Comment: How will the lid seal be tested after lid placement? Provide details on 
this test. 

Response: Testing of the disposal container verified the performance of the 
airtight lid seal. The lid seal will not be tested after lid placement. The 
containers are designed to provide an air-tight seal following the placement 
and riveting of the lid, but there is no requirement to test the seal. Visual 
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observation will be used to verify that all of the rivets have been properly 
engaged. 

Action: None. 

22. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.2.2.5 Pg # :  27 Line # :  12-15 Code: C 
Original Comment # :  
Comment: Samples from the fill chute should be removed mechanically outside the 
container fill area. This would be consistent with ALARA. 

Response: In an effort to maintain worker radiological exposure ALARA, the 
fill chute is designed with an in-line, remotely-operated Isolok sampler, 
capable of collecting an in-situ sample of the grout product, prior to 
discharge to the container. The Isolok sampler is located inline of the fill 
chute, approximately five feet above the mezzanine floor level in the fill 
room. The fill chute would be filled with grout so that an in-situ sample of 
the grout can be collected. The product sample would then be retrieved by an 
operator after the container has left the area. 

Action: This text will be added in Section 2.2.2.5 to clarify lines 12 through 
15. 

23. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.2.3 Pg # :  27 Line # :  Code: C 
Original Comment # :  
Comment: Other transportation options need to be added to the design since there 
are currently no commercially permitted disposal facilities available. 

Response: The design reflected in the current RD Package can be implemented 
with disposal at the NTS using either direct truck or intermodal 
transportation. As stated the packaging and transportation infrastructure 
reflected in the RD Package is designed to accommodate both rail and truck 
transportation. Section 1.3 of the RD Package states If transportation by 
truck is chosen as the final transportation mode, the infrastructure provided 
by this RD package would be unaffected. The railcar loading facility is 
designed to accommodate both railcars and trucks." The tracks in the railcar 
loading facility are installed flush with the floor level so that the facility 
can be used, without modification, to load trucks. The disposal container 
design currently being finalized is specified to be useable for either truck 
or rail shipment. Customized railcars and trucks are currently being 
designed. 

Action: Additional detail documenting the ability of the current design to 
support direct truck shipment has been added to Sections 2.2.3 and 2.4 of the 
RD Package. Consistent with the approved Silos 1 and 2 Remedial Design Work 
Plan, details concerning the onsite packaging, staging, and offsite shipment 
of treated Silos 1 and 2 material to the selected disposal facility(s)will be 
documented in the Transportation and Disposal Plan, to be submitted for U.S. 
EPA and OEPA review and approval as a deliverable under the RA Work Plan. 

9 
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24. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.3.1 Pg # :  2 8  Line # :  na Code: C 
Original Comment # :  
Comment: The text states that the tank shield enclosures are sealed from 
personnel entry. What contingency plans are in place in case of a leak or 
malfunction in an area which is sealed? 

Response: All operating equipment (pumps, valves, and most piping)is located 
in the pump galleries outside the tank vaults. The shielded tank vaults have 
sumps to pump minor spills or leaks out of the area. There are also cameras in 
the vaults to assess if entry is required. If entry into a tank vault is 
required: the tank contents will be pumped to another tank(e.g., one of the 
other slurry receipt tanks or slurry feed tanks) and processed through the 
remediation facility. The residual material within the vault will be drained 
through the sump. Once the material in the tanks has been processed, personnel 
clothed in proper protective equipment would enter the area through entry 
doors provided in the vault. This would be a radiological controlled entry. 

Action: N/A 

25. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  2.4.1.3 Pg # :  33 Line # :  na Code: C 
Original Comment # :  
Comment: The document states road improvements are to be determined. This 
statement doesn't provide enough detail. Please provide more information on what 
improvements are to be made and where they will occur. 

0 Response: Comment acknowledged. 

Action: The text will be revised to include the following information: 

The Silos Infrastructure Road, immediately to the south and east side of the 
remediation facility, must be raised approximately one foot in order to 
accommodate the vehicular traffic making daily deliveries to the remediation 
facility. The remediation facility's first floor elevation was determined by 
the maximum slope of the facility's rail spurs, which must tie-in to the 
FEMP's railroad infrastructure at the Track No.12 Second St. crossing. 

26. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  3.3.1.3 Pg # :  42 Line # :  na Code: C 
Original Comment # :  
Comment: Although Ohio EPA agrees in the concept of decreasing sampling frequency 
during treatment, DOE should increase sampling frequency when switching TTA 
tanks. 

Response: The primary means of monitoring critical feed parameters (percent 
solids and radium-226 content) is to be the use of on-line instrumentation to 
provide real-time measurement these parameters in the feed tank slurry. These 
instruments are included in the design, and are in the process of being tested 
on surrogate and actual K-65 slurries. 
€or taking grab samples of the feed tank slurries, which would then be 

The design also includes capabilities 

, 
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sub j e ted t standard analyses to validate the performance of the real-tile 
instruments. The frequency of these verification samples will be reduced as 
the online instruments are validated and process control is established. 

Action: N/A 

2 7 .  Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  6.4.4 Pg # :  83 Line # :  Code: C 
Original Comment # :  
Comment: Where -will excavated soils be stockpiled prior to OSDF placement. 
Response: : It should be noted that the majority of the site preparation 
activity referenced in this comment has been completed, with the excess soil 
disposed in accordance with Waste Acceptance Organization (WAO) field 
personnel. At the direction of WAO field representative, excess soil 
generated during remaining construction work will be staged in the immediate 
project area and transported to Excavation Area 3A, Stockpile Area A3A017. 
(North east corner of excavation Area 3A in the former production area) for 
storage prior to transport to the OSDF. 

Action: N/A 

28. Sampling and Analysis Plan: 
Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  TOC Pg # :  iii Line # :  na Code: E 
Original Comment # :  
Comment: Fix ''Error! Bookmark not defined" message in TOC. 
Response: Comment Acknowledged 

Action: The table of contents error has been corrected. 

29. Commenting Organization: Ohio EPA Commentor: OFFO 
Section # :  4.4 Pg # :  14-15 Line # :  na Code: C 
Original Comment # :  
Comment: Provide list of analytes and methods for the stack monitoring portion 
of the SAP. 

Response: The requested information is provided on page B-6 of the Sampling & 
Analysis Plan 

Action: N/A 
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PIPING AND INSTRUMENT DIAGRAM MIXER DRY MATERIAL FEED 

94X-3900-N-01822 
SYSTEM C 
PIPING & INSTRUMENT DIAGRAM CONTAINER FILING SYSTEM 

94X-3900-N-01823 
SHEET 8 OF 13 
PIPING & INSTRUMENT DIAGRAM CONTAINER FILING SYSTEM 

94X-3900-N-01824 
SHEET 9 OF 13 
PIPING & INSTRUMENT DIAGRAM CONTAINER FILING SYSTEM 
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4 8 2 2  13.2 KV. 4 0 0 ~ .  3 P t i m  
60 HZ.. IOKA. .rMMETRlCAL 
INTEIWIPTING 

MOUNTED ON 
POLE -715 

SEE NOT€ 1 

GENERAL NOTES: 
1. REFERENCE FEMP DRAWING 96X-5900-E-00358, SHEET EOOOi 

FOR AERIAL OISTRIBUTION. 

SEE NOTE 1 ,-++ 

OlESEl 
GENERATOR SYSTEM 

DGN- 31-1000 
.- 

I I 

SWH-30-1001 
FUSE 150E 

-. . - -. - - 

SWH-30-1000 
FUSE 150F 

I 

I 
! 

i 

DIESEL GENERATOR 
CONTROL OGP-31-1000 PANEL 2000KW12500KVA 

I 
I 

1 - .- .. , 

000057 

! I 
OA %03y1%3 / FA KVA 

DRY TYPE W/FANS 
13.2KV - 480V 
5.75% 2 

n 
12 (3-1lC.750 W/'750 GNO) 
DGN-31-1000-PO1 THRU PI2 
UNDERGROUND 

A 
M N N T  4000AF 

BREMER 4000AS 

LTD: 3.5 
STPU: 2 
STO: 0.22  
121 OUT 
GFPU: 60% 
GFD: 0 4 
121 IN 

4 __ 

SWG-31-1000 
480V SWITCHGEAR 

WlPOWER METERING 
I 
i 
I 

SWG-31-1001 
I 480V SWITCHGEAR i WlPOWER METERING 

4000AF 
4000AS ! 

I 

SWG-31-1002 
480V SWITCHGEAR 

W/POWER UTTERING 

I 
480V. 

I 

I 
-48OV. SPH. 3W. 4000A BUS. 65KA I ! 

127 IN 

. SIWO.3 

I 
I ' 
I izr OUT 

110: 3.5 

GENERATOR 

TIE BREWER ' ~ ~ # ~  
- 

3PIi. 3W. 4000A BUS. 65KA3 

EKR R Y  1 ;  
2-2C 2-2G 

- - - - -  
_. 

600Af 
6 0 0 s  
520AT 
.SIC 

TPU: 0.95 
TD- 3.5 
,TPu: 3 
,TO: 0.08 
!T OUT 

CPU: 50% 
;FO: 0.1 

ysr: 4 

zr OUT 
-. 

1 L 

L 

; 
3 

1 
\ 
E 

REF DWG NO. I DR*WING nrLE 

EO002 L E m 4  I SYMBOLS. LEGENJS U'iD &BREVlAiK)NS LTPU: 0. 
LTO: 6 
STPU: 3 
STD: 0.0, 
I2T OUT 
INST: 4 
GFPU: 5C 
GFO: 0.1 
12T OUT 

-. .- . -. .- .. -. 

r p u  0.95 LTPU: 0.6 
LID: 6 
STPU: 5 TPU: 3 

To: 0.08 STO: 0.08 
127 OUT 
INST: 6 

T OUT 
161: 4 
FPU: 507 G6PU: 60i 
FD: 0.1 GFO. 0.1 
T OUT I21 IN 

rD: 3.5 

.- ._ -. 

.TPU: 0.95 

.TD: 3.5 
jTPU: 3 
jTD: 0.08 
2T OUT 
NST: 4 
:FPU: 50% 
.FD: 0.1 
2 1  OUT 
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E0701 - E0705 MCC'S SINGLE LNE OUIRPMS 

E0709 

~ 0 7 m  480V SWITCHGEM FRONT V E W  
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4 a 01 
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i MCC -31- 1000 - - 
LOCATE0 IN ELEC ROOM 121. DWG EO305 

1 
i 
! 
i 3 
i *  

480V. 3PH. 3W. L~OllZ. 1600A BUS, 65KA 
- 
LL w 

COMPT COMPT COMPT 
31 5 c  5E 

COUP1 COMPT COMPT COMPT 
4D 4G 41 4 K  5 A  

COMPT 
4A 

COMPT COMPT COMPT COMPT COMPT COMPT 
3 A  3c 3E 3G 3u 
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ZA 2 c  2E 2G 2J 0 
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r z 0 

1 COMPT 
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I 1. 
2 HP %HP 
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MCC-31-1001 - - 
LOCATE0 IN ELEC ROOM 121.OWG E0305  

r 4 8 0 V .  3PH. 3W. 60HZ. 1600A BUS. 65KA 

COMPT 
41 4A 4 0  4 G  4 K  5 c  5E 

COMPT 
5A 

COMPT COMPT COMPT COMPT COMPT COMPT COMPT 
3K 

COMPT 

P 

31' I 
YIP I 

4 
-90- 
1058 

-90-  
1055 

I c 
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z 0 

CIRCUIT 
WlMALN 
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I B REF OWG NO. DRAWING TITLE 

E0002 L €0004 I S Y W S .  LEGENDS *ND ~ R E Y I A 1 K ) N S  MCC-31-1001 
.- ._ -. .- I- I 4 8 0 V  SNGLE LNE M*GR*Y - C W O Y T E  E 07W 

E0707 I 4 8 0 V  UCC FRONT MWS 

I POWER PUEL S M W L E S  E0322 

0 ISYED FOR CMTRUCTlON 
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FIRST FLOOR PLAN 
FWSHEO FLOOR ELEVATION 579-0" UNLESS NOTE0 OTHERWISE 

8 0  Q 
! ! 

0 

_______C._._._.-.--- 

KEY PLAN 

1 I 8 

NOTES: 

1. CONTRACTOR S H K L  UTILIZE SIGNAL SIDE OF CABLE TRAY 
FOR F18ER OPTIC CMLE WSTKLATION. 

2. C O W T  FOR FBER OPTIC CABLE SHKL BE 1.5" RIW GKVLNlZEO 
STEEL Y W Y  UNLESS NOTED OTHERWISE. 

4. F E R  OPTIC CABLE CONDUIT WSTKLATION W K L  NOT USE 
CONDULETS EXCEPT FOR K K  FITTYGSI. IF A PULL POINT 
IN A FIBER OPTIC CONOUT RUN IS REWIRED. CONTRACTOR S H K L  
PROVIDE 24" X 4" X 4" STRUGHT THROUGH PULL BOX. 14 GAUGE. 
WITH GASYETED SCREW COVER. 

5. FBER OPTIC C*BCE LAYING H CABLE TRAY S H K L  BE HSTKLEO 
HSIOE OF r ORANGE CORRUGATED INNERDUCT. ENDOT CAT *1oso 
OR WPROVEO E W K .  

I 

I 

5x0s l m D  2 

ELECTRICAL 
F E R  OPTIC SYSTEM 

Illilcm 

S T  FLOOR LAYOUT - COLWM 1-6.5 b A-C 000060 
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MCC-31-1002 
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E0002 b E W 0 4  I SYUBKS. LEGENDS AHD ABBREVIATDNS 

E0701 - E0705 I Y t C S  S W U E  LIM OUCRIUS 
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-w 7L DSlEO FOR COMTRUCTIOW 
IPI r r n  n 

m n m m n  b l E ( x T T y B D 1 w - r r m s m  

- 4 8 2 2  FED FROM 
SWGR-31-1001 
BREAKER 2-ZA 
SEE E0700 

I 
MCC-31-1003 

~ . .  

i 
LOCATE0 IN ELEC ROOM 121.OWG E0305 

r480V. 3PH. 3W. 60H2. 1600A BUS. 65KA L > 
COMPT COMPT COMPT 
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I DRAWWC TITLE REF OWC NO. 

E0002 t €0004 I SYMBOLS. LEGENDS *NO ABBREVIATW 

E0701 - E0705 I MCC'S WGLE O*CR.YS 
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-- - 
I 2 3 4 5 6 7 I a I I I I 

I 
i MCC -31-1004 

~ 
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4 8 0  TO 
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REF OWG NO. 1 ORAWING TITLE 

€OW2 b €0004 I SYYBOLS. LECEMS *ND CBBREVIATIONS MCC -31- 1004 
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E0700 
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4 I 

CONTO. TO POLE 547 
SEE FEMP OWG. 

CONTD. TO POLE 538 
SEE F E W  OWC. 
96X-5gM).E.00358 (W. E0011 5 (SH.EO01) 

POLE 541- 2c 96X-59W-E-00358 

DEMOLITION 
EOVIPMENT TO BE REMOVED FOR 
TRPILER RELOCATION PCKAGE 
(SEE NOTE 2 )  

\ \ A g;-;;iW7 A XFR-31-008 T 15.2 KV-I20/240V T 1;7~KKyy*.1~0/240~ T 13.2 KV-1201240V 
10. POLE MOUNTED 10. POLE MOUNTED 10, POLE MOUNTED 

FOR TRNERS FOR TRULERS AVAILPBLE FEEDERS 
T-403. T-403. 1 -404 ,  7-404. FOR SUBCONTRACTOR TRAILERS 
1-405. T-406 7-407. T - 4 0 8  DWG. SlFEDO06 

OWC. S lFEW06 OWG. 31FEOW6 - 
DEMOLITION 

(SEE NOTE 5) 

CONTO. TO POLE 671 POLE 6 7 2  CONTD. TO POLE 674 
SEE FEMP DWG. 
96X-5900-E-00358 
(SH. €001) 

96X-5900-E-00358 
tsn. E w i )  

d 
LA 8 {FUSED CUT-OUT 

P C i E  673 

f FUSED CUT-OUT 

iRAILERS 1 - 4 0 3  & T -404  TRNLER 7 - 4 0 5  

TRAILERS T-403. T-404.  T - 4 0 5  
(SEE NOTE 51 

CONTO. TO POLE 545 
SEE FEMP DWG. 
96X-5900-E-00358 
(SH. €001) 

CONTO. TO POLE 5 4 7  

POLE 5 4 6  

NEW POLE -549 

FUSE0 CUT-OUT (SO A) 

TRPNYORIAERS 
3-167 KVA. 1 PH 
13.2 KV-48OV 
1.5% Z 

NEW WHPREHWSE FAaLlTY 

NEW WAREHOUSE FACILITY 
(SEE NOTE 7 )  

EXIST. 34.5 KV. 
3 - I / C - W 0  6 1 - W O  AAAC CN 

(TYP.1 (C.C.M. POLE 142H-622E -515 

CONTO. TO POLE 806 
SEE FEMP DWC. 
94X-5500-E-02257 

CONTO. TO POLE 816 
SEE FEMP OWG. 
94X-5500-E-02257 

LA  f FUSED CUT-OUT 

A % s ~ ~ % - I  
34.5KV-I20/240V 

AVAILABLE 1 FEEDERS FOR 

CONTRACTOR FEEDERS 

34.5 K V  SINGLE LINE DIAGRAM 
(SEE NOTE 61 
(REFERENCE DWG. 

34.5 KV SINGLE LINE OlAGRAM 
94X-5500-E-02257) 

PR ELlMl NARY 
NOT FOR CONSTRUCTION 

I I I 

NOTES: 4 8 2 2  
I. W E  711 SHALL NOT BE REMOVED (i.c. POLE WUL REMIlN IN SITU); 

HOWEVER, PRIMARY POLE-TOP C O N S l R h O N  ASSOCUTW WITH 
BOTTOM X-PRY WILL BE REMOVED. 

I. REFERENCE FEMP DRAWING 96X-5900-0035a (MEET NO. €001) 
FOR EOUPMENT INSIDE OEMOLlTlON BLOCK. 

I. OPEN FUSED CUT-OUT AND REMOM a- ASSEMBLY. 

) _  m w a y  POLE TOP CONSTRUCTION DETNLS AM) EQUPMENT 
SELECTION TO EE PERFORMED BY SITE UTLITY GROUP. 

i. FOR HFORMATION bND USE IN UPDATWC FEMP DRAWING 
96X-5900-E-00358. THlS EQUIPMENT INSTALLED VIA TRIlLER 
RELOCATION PACKAGE. 

,. FOR INFORMATION AM) USE IN UPOATING FEMP DRAWING 
RELOCATION 96X-5900-E-02257. PACKAGE. THIS EQVIPMENT INSTALLED VIA TRPILER 

1. FOR MFORMATION AN0 USE IN UWATING FEMP DRAWING 
96X-5900-E-00358. PACKAGE. THIS EOLUPMENT INSTALLED VIA WAREHOUSE 

LEGEND 
@ 3 - l / c  -2 ACSR. "SPWROW" 

@ 3-1IC 336 Kcmil. ACSR. "MERLW 

REF OWC NO. DRAWW n u  

E0002.EO003 I SYMBOLS p3d) LEGEND oIpIuIp*s 

I 

008064 
I 

I I  

A /d 

UNITED STATES 
DEPARTMENT OF ENERGY 

MllUm 7 PRELMINARY DESW rrmE 
am I m n I  I 

mys m D m  mv ~ ~ ~ ? m a y a a y w a t ~ - m s z s ~ ~ ~  10 

FERNALD ENVIRONMENTAL MANAGEMENT PROJEC 

SILOS lAN0 2 

ELECTRICAL 
SINGLE LINE 

DUlmcrmE 

... I , I 94X-3900-E-01656 ]E3100 I I 



2 I 3 I I 
- 

I 6 I 7 I a 4 5 

CONTD. TO POLE 541 POLE 5 4 4  CONTO.10 POLE 5 4 7  
SEE FEMP DWC. 
96X-5900-E-00358 
(W. ED01) 

96X -5900-E -00358 
(SH. E0011 

LA 'f"" CUT-OUT 

TRMSFORMER 
1-167 KVA. 1 PH 
13.2 KV-240/120V 
1% Z i 

SEE NOTE 4 

FUTURE CONTRACTOR 
TRALER FEEDS 

m o )  

FUTURE CONTRACTOR TRAILERS 
SEE NOTE 8) 

15 KV PRNAQY 
LOMI BREAK SWITCH 

CONTO. TO POLE 711 
SEE FEMP OWG. 
96X-5900-E-00358 
(W. E0011 POLE -714 

I O D  
POWER FUSE 

SEE OWG. E0700  
FOR CONDUCTORS 300E 

REMEOIATION 
FACILITY 

SEE DWG. E0700 
FOR CONDUCTORS UNDERGROUND 

PRlMpdY SERVICE 

/PRIMAQY SWITCH /PRIMfflY SWITCH 4 150E 150E 

POLE 5 4 5  CONTD.TO POLE 548  CONTD. TO POLE 543 
SEE FEMP OWG. 
96X-5900-E-00358 
(SH. EOOl) 

3C SEE FEMP DWG. 
96X-5900-E-00358 
(SH. E0011 -T-- 

POLE 681 x POLE (OLD *WPlOl) 683 
NEW W L E  682  

CONTD. 
SEE FEMP DWG. 

96X-5900-E-00358 ISH. EO011 

LA $FUSED CUT-OUT LA p - 
TRANSFORMER 
1-167 KVA. 1 PH 
13.2 KV-2401120V 
1.5% 2 t TRANSFORMER 

1-167 KVA. I PH 
13.2 KV-2401120V 
1.5% Z 

TRAILERS TRALERS 
T-201.1-203. 1 - 4 0 7  T-200. 7-202.1-406 

TRAILERS T-200. T-201, T-202. T-203, T-406, T - 4 0 7  
(SEE NOTE 8) 

CONTD.TO POLE 538 CONTD. TO POLE 541 
SEE FEMP DWC. 
96X-59W-E-00358  

3C SEE FEMP OWC. 
%X-5900-E-00358 
(SH. E001) 1 (si. ~ 0 0 1 )  

TRANSFORMU 
167 KVA. 1 PH 
13.2 KV-Z40/12OV 
1.5% Z T 

TRAlLER 1-408 & CONTRACTOR TRPJLERS 

TRAILER T - 4 0 8  
(SEE NOTE 8) 

NOTES: 

1. POLE 711 SHALL NOT BE REMOVED (;.e.. POLE WILL REMPJN INSITU): 
HOWEVER. PRIMAQY POLE-TOP CONSTRUCTION ASSOCIATED WITH 
BOTTOM X-ARM WILL BE REMOVED. 

2. REFERENCE FEMP DRAWING 96X-5900-00558 (SHEET NO. EOD1) 
FOR EQUIPMENT INSlOE CLOUD 

3. OPEN FUSED CUT-OUT AND REMOVE BARREL ASSEMBLY. 

4. THERE ARE NO SECONOfflY SERVICE FEEDS. TRANSFORMER INSTALLEI 

5. OPEN 0lSTRIBUTU)EI CUT-OUT. TYPE L A  WITH 200A FUSE HOLDER. 

5 .  PRIMAQY POLE TOP CONSTRUCTION DETAlLS AND EOUWMENT 

FOR FUTURE SERVICE TO CONTRACTOR TUNERS (TBD). 

SELECTION TO BE PERFORUED BY SITE UTILITY CROUP. 

1. REMEDIATION FACUTY PRBIpdY POLE TOP CONSTRUCTION 
AND E(IUWL(ENT SELECTION TO BE PERFORMED B Y  JACOBS IN 
FINAL DESIGN. 

96X-5900-E-00358. TMS EOWMENT WSTALLED VIA TRAlLER 
PACKAGE. 

8. FOR PIFORMATION fWJ USE W UPDATWG FEMP DRAWING 

LEGEND 

3-VC .2 ACSR. 'SPfflROW" 

@ 3 - V C  336 Kcrnl. ACSR. "UERLIN' 

FZF DWG NO. CffAWwG TITLE 

EDW2.EWDJ SYYBOLS UID LE- D W W S  

I I l l  

0 rmEDFDRCDNSTRlCTlDN 
mrc I m n I  I 

0 n *nrsnom ~ P c y B I I u o o B - ~  

UNITED STATES 
DEPARTMENT OF ENERGY 

F E W  ENWONMENTAL YANAGEUENT PROJECl 

snos IAND 2 
-mu 

ELECTRICAL 
SINGLE LINE 

U.2 KV b 34.5 KV KRUL DSTRBUTION 

=- 4 8 2 2  

O(E006S 



RICAL SYMBOLS PLAN DRAWINGS 
1 AND LIGHTING 

MZCRIPTION 

LIGHTING FIXTURE. CEILING OR PENDANT MOUNT 

LIGHTING FIXTURE, WALL. COLUMN OR BRACKET MOUNT 

L IWlWG FIXTURE, STWCHldN MOUNT 

FLUORESCENT LIGHTING FIXTURE. TYPE, VOLTACE. 
WATTAGE AND MOUNTING AS INMCATEO 

COMBINATION EXIT SlGNlEMERGENCY LIGHT. WILL MOUNTED 
ARROW INDICATES DIRECTION 

LIGHTING FIXTURE INOICATION (TYP.) 
1000 - PANEL NUMBER IF SHOWN 
2 . CIRCUIT NUMBER 
1 - FIXTURE SPECIFICATION (SEE FIXTURE SCHEDULE) 
1 8 - 0  - MOUNTING HEIGYT IF SHOWN 

DUPLEX RECEPTACLE 

DUPLEX RECEPTACLE. WEATHERPROOF 

DUPLEX RECEPTACLE. REO (OESEL GENERATOR) 

RECEPTACLE INOICATION (TYP.1 
2 - CIRCUIT NUMBER 
IO00 - PANEL NUMBER IF SHOWN 

SINGLE RECEPTACLE. 4 POLE, 3 WIRE. POLARIZED. 
3 PHASE. 48OV RATING AS SPECFIED 

SWITCH 

SWITCH INDICATION < IYf'.) 
2 - ClRCUlT NVMBER 

SWITCH. DIMMER 

ONDUIT DOWN, OFF DRAWING 

ONWlT UP, OFF DRAWING 

ONDUll TERMINATED AT TRAY 

DNOUIT RUN, CONCEALED BELOW FLOOR 
ND UNDERGROUND AS NOTEO 

IRE SIZES W O  CONDUIT ARE CILLEO OUT AS SHOWN. 
I CONDUIT WITH 7 EACH -10 AWG WIRES 

-ECTRIC MOTOR 

I ' 3  I 

ELECl 
GROUI 

SYYBOLS 

m 

a 

l o a  

. .  I 

:AL SYMBOLS PLAN DRAWINGS 
UG 

DESCWTION 

ROUND TEST WELl 

ROUND ROD 

KOTHERUIC TYPE CONNECTOR AS NOTEO 

-HOLE GROUND PLATE AS NOTEO 

ECHWICAL CONNECTION AS NOTED 

POUND WIRE.TINNED COPPER CAELE. BURIED/ 
JNCEALEO 

POUNU WIRE. TINNED COPPER CABLE. EXPOSED 

POUND PIGTNL. NUMBER INDICATES LENGTH 

I 5 4 

ELECTRICAL SYMBOLS SINGLE LINE DIAGRAM 
SYUBOLS 

L.A 
-0 O+l. 

A 

OESCRIPTION 

IUS 

'OWER CONWCTOR 

EPPRABLE CONNECTOR 

;ROii?iD 

ICHTNING ARRESTER AN0 GROUND CONNECTION 

rARIABLE FREOUENCY (SC) DRIVE 

:-GENERATOR. KVA AND PF AS NOTEO 

UT-OUT 

USE0 SWITCH 

OWER TRANSFORMER 

ELTA-WYE CONNECTION SYMEOL WITH NEUTRAL 
ROUNDED 

:ELTA-WYE CONNECTION SYMBOL WITH RESISTANCE 
,ROUND ON NEUTRAL 

OLDEO CASE CIRCUIT BREAKER. LOW VOLTAGE 
F - W P  FRWE 
T - W P  TRIP 

?W ' - W P  VOLTAGE FRWE SWITCHGEAR CIRCUIT BREAKER 

5 - W P  SENSOR 
T - WP TRP 

RANSFER SWITCH, SHOWN IN NORMAL OPERATING 
OSlTlON 

OMBINATION MAGNETIC STARTER AN0 MOTOR CIRCUIT 
ROTECTOR IMCP) 
AT - CONTINUOUS RATING - STARTER SIZE 1 

0 ELECTRIC MOTOR. NUMBER INDICATES HORSEPOWER 

ONTACT. NORMALLY OPEN 

ONTACT. NORMALLY CLOSE0 

HERMAL ELEMENT (OVERLOPOI 

{ELDING RECEPTCLE WITH 60A 
ION-FUSE0 DISCONNECT SWITCH 

I 5 

~~~ 

6 I 7 I 8 

ELECTRICAL SYMBOLS MISCELLANEOUS 

I DESWTION SYMBOLS 

ELECTRICAL WALL OPENING 
XX - INDIVIDUALLY NUMBERED 
FOR INFORMATION REGARDING WALL OPEMNGS 

SPECIFICATIONS 04200. MASONKY AN0 09260. 
GYPSUM BOPRO ASSEMBLIES. 

I . .  
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SY-S 

@ ATS 

I I  

BUS 

Bvs DUCT 

POWER CONDUCTOR 

COMYECTION OF CONDUCTORS 

SEPARABLE CONNECTOR 

GROUND 

HCH OR LOW VOLTAGE MSCONNECT 
SWITCH 

SURGE ARRESTER M GROUND CWECTION 

CPgLE TERMWATION 

TW CONNECTION 

KIJUSTWLE SPEED DRIVE SYSTEM (ASDS) 

G-GENERATOR. KVA AND PF PS NOTED 
PMG-PERMANENT MPGNET GENERATOR 

:ONTACTOR 

'USE 

'OWER TRANSFORMER 
WITH WTOMATIC 
rw CH~VIGING 

'OWER TRANSFORMER 

JELTA-WYE CONNECTION SYUBOL WITH NEUTRN 
XOUNDED 

Z a r n - w v E  CONNECTION SYMBOL wim RESISTANCE 
.ROUND ON NEUTRAL 

lOLDEO CASE CIRCUIT BREWER. LOW VOLTACE 
DEVICE 52). A F - W E R E  FRAME RATING, AT- 
W E R E  TRIP RATING. E-ELECTRICALLY OPERATED. 
iHTR-SHUNT TRIP. NO-NORMNLY OPEN.NC- 
IORMALLY CLOSED. WITHOUT CIRCLE-MAMI&LY 
)PERATED 

OW VOLTAGE SWITCHGEPR POWER 4R CIRCUIT BREAKER 

EVICE. L*LONG TIME PICKUP 
,INSTANTANEOUS PICKUP. S-SHORT 
lME PICKUP. G - G R O W  FAULT PICKUP 
flTH DELAY 

IRAWOUT TYPE (DEvicE 52) WITH soLm STATE TRIP 

'RANSFER SWITCH ( ITS  INDICATES "AUTOMATIC") 
WHERE INDICATED 
E" - DENOTES EMERGENCY 
N" - OENOTES NORMAL 

YTERLOCKEO STARTER. O M  MOTOR RUNNING 
\T A TIME 

:OMEMTION MAGNETIC STPRTER AND MOTOR ClRCUll 
'ROTECTOR (MCP) 
5A DENOTES C O N T W S  CURRENT RATING 

2 DENOTES STPRTER SIZE 2 
R OENOTES REVERSING STAR-TZ 

25 DEh3,TES TWO-w.CCD STLnicn 

:OMBINATION MAGNETIC STARTER PNO MOTOR CIRCUIT 
'ROTECTOR (MCP) 
5A DENOTES CONTINUOUS CURRENT R A T W  
!S-R DENOTES TWO-SPEED REVERSM 

USED VOLTAGE TRANSFORMER 
IRAWOUT TYPE 
!-NUMBER REQUIRED 

: ma-?. I 

I 3 I 

OESCRPTk3N 

I 

38 ELECTRIC MOTOR. NUMBER MICATES HORSEPOWEI 

CONTACT. NORMNLY OPEN 

CONTACT. NORMALLY CLOSED 

THERM& ELEMENT 

BATTERY 
INTERLOCK 
K-KEY. R-RELAY. PRROWS TERMHATE 
AT INTERLOCKED DEVICES 
PUSHBUTTON STATION 3*NUL(8ER OF STATIONS, 
RES-RESET. OP-OPEN. CL.CLOY. EX-EXTEND. 
RETR-RETRACT. ST-STLRT. SP-STOP. FWD-FORWARD. 
R-REVERSE. L-LEFT. R-RIGHT. J--OG. U-Up. 
ON-DOWN. FA-FIST. SL-SLOW. HD-HMO. 0-OFF. 
GGTO 

MEDUJM VOLTAGE SWITCHGEPR. FUSASLE 
DRAW-OUT CONTACTOR AND FULL VOLTAGE 
NONREVERSING MOTOR CONTROLLER 

CURRENT TRANSFORMERS 
3-NUMBER REQUIRED 
PST- PHASE SHFT TRANSFORMER 

WINDOW TYPE CURRENT TRfflSFORMER 

ISOLATION TRANSFORMER 

POTENTIAL TRANSFORMER 
3-NUMBER REOUIREO 
PST.PH~-SHIFT-TRfflSFORMER 

SUFFIX "X" WITH DEVICE NUMBER WDKATES 
MJXUIPRY RELAY 

PROGRWM/\BLE LOGIC CONTROLLER 

MOTOR WXUIPRCS. RTD-RESISTWCE 
TEWERATURE DETECTOR. THUS-THERMISTOR. 
VIB SW-VIBRATION SWITCH 

NEUTRAL GROUNDING RESISTOR 
SIZE AS INDICATED 

HEATER 

WELDING RECEPTACLE 

EWWMENT ENCLOSURE 

I 

ELECTRICAL SYMBOLS SCHEMATIC DIAGRAMS 

b 
U 

OESCFS'TlON 

LOCKOUT EUERCENCY STOP PUSHBUTTON - MAlNTNM 
CONTACT 

PUSHBUTTON. UOUENTPRY CONTACT 

LEVEL SWITCH 

PRESSURE MITCH 

TEMPERATURE SWTCH 

LY lT  SWITCH 

CONTACT W$H TIME DELAY ON DE-ENERGIZATION 

CONTACT WITH TIME DELAY ON ENERGIZATION 

THE POSITION OF THE 

SHOWN 'WITH THE COIL 
DE-ENERWZED PND IN 

THE "OFF" POSTION 

a DENOTES W WXILIPRY CONTACT OF A 

ALWAYS OPEN WHEN M A N  CONTACTS PRE OPEN 
BREAKER OR STPRTER con. CONTACT IS 

b DENOTES W WXUIARY CONTACT OF A 
BREWER OR STARTER COIL. CONTACT IS 
&WAYS CLOSED WHEN MAIN CONTACTS PRE OPEN. 

RELAY COU (NUMBER MICATES RELAY C o n  TAG NO.] 

RELAY COU '(NUUBER INDICATES RELAY C o n  TAG NO.] 
CRL-LATCH COU. CRU-UISATCH COU 

TWE DELAY RELAY C o b  (NUMBER IDENTFES 
RELAY COW 

IWOICATING LlCHT. A-AMBER. B*BLUE. C-CLEAR. 
G-GREEN. N-FON. R-RED. W-WMTE. Y-YELLOW. 

MAGNETIC S?*RTER OVERLOLO RELAY CONTACTS. 

INSTRUMENT. * - M E T E R .  V-VOLTMETER. 
W-WATTMETER. KWH-KILOWATT HOVR UETER. 
CMA-CONTACT MWINC AMMETER. PF-POWER 
FACTOR METER. VPR-VARMETER. MA-UL I -  
M E T E R .  AH--RE-HOUR METER. 
TI-ELWSED, TIME METER 

RECTIFIER DIODE 

SOLENOD VbLVE 

HYDRAULIC MfflIFOLD TERMINN 

FIELD DEVICE TERWNN 

LEVEL CONTROLLER TEWN& 

TERMINN IN P R O G R W W L E  CONTROLLER 

3URMR MAN.ffiEMENT PANEL TERLllNAL 

TERWNN IN 480V MCC OR SWITCHRACK 

FIELD DEVICE TERMHN IN VENDOR SUPPLED 
POWER 8 CONTROL BOX 

LOCAL CONQOL PANEL TERMINN 

JUNCTION BdX TERMINN 

I 
?WARY ELEMENT TERMMN 

i 
NNUNCIATO~ TERUINAL 

I 
! 

TERMINAL B h  "A". NUMERAL WOICATES 
TERMINAL N F R  

! 

?UMBERS IWICATE THE DESIGNATION OF 
.ONDUCTORS. LETTER INDICATES THE 
IESICNATION OF CONDUIT. CbELE. OR WIRE 
BUNDLE 

I 

I 6 I 7 I 8 

bb 

I 

COMMUNICATIONS SYMBOLS BLOCK DIAGRAMS 

RNMO TR~ITT ING/RECEIV !NG SYSTEM1 PNTENNA (SLIPPORT 

TRPmlTT lNC ANTENNA 

RPOlO RECEIVING ANTENNA 

CONE SPEAKER 

HORN SPEAKER 

TV CPYERA 

CCTV MZ-MOMTOR MONITOR NUMBER 

LOCAL HEADSET ' 

50-OHM TERMINATION 

PORTABLE RADIO STATION ANTENNA JACK 

PLUG-IN CONNECTOR 

WPEDPHQ MATCNNG SPEYQR TRLNYDRlER 

LOCa UCROPHOM 

LRROW PIDlCATES DRECTloN OF sK)uL FLOW 

&?ROW WUrWTES DBCllON OF WWER FLOW 

pxcimim NOT FOR CONSTRUCT101 
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UNIT OR TERM 

AUPERE 
ALTERNATING CURRENT 
AIR CIRCUIT BREMER 
A W  FAULT DETECTOR 
AMPERE INTERRUPTING CePAClTY 
ALUMPIUM 
ALARM 
AMPERE 
AWLlFlER 
PNMJNCIATOK 
ANTENNA 
APPROXIMATELY 
AS REWlREO 
ARWTECT. ARCHITECTURAL 
PDNSTABLE SPEED-DRIVE SYSTEM 
ASSEMBLY 
AUTOMATIC TRANSFER SWITCH 
AUTOMATIC 
WXlLlARY 
MCERICAN WIRE GAUGE 
BATTERY 
BATTERY CHARGER 
BARE COPPER 
EUILDM 
BLACK 
BLUE 
BOTTOM OF TRA? 
BREWER 
BOTTOM 
DEGREE CELSIUS 
CONDUIT 
CONDUIT ONLY 
CABINET 
CIRCUIT BREAKER 
CMIERA CONTROLLER. PROCESS 
CAUERA CONTROLLER. SECURITY 
CLOSEO CIRCUIT TELEVISION 
C H W E L  
CHARGER 
CIRCUIT 
CURRENT LlMlTlNG 
CLASSIFICATION 
CElLlNG 
CONDUCTOR 
CONVEYOR 
COLUMN 
COMMUNICATION 
CONTROL ROOM 
CONCRETE 
CONNECTOR. CONNECTION 
CONSTRUCTION 
C 0 N T R 0 L 
CONTINUE0 
CMIERA - PROCESS 
CONTROL POWER TRANSFORMER 
CENTRAL PROCESS UNIT 
CAMERA - SECURITY 
CONSOLE 
CHANNEL SERVICE UNIT 
CABLE TRAY 
CENTER TO CENTER 
CUBlCLE 

DIAL CENTRAL OFFICE 
ORECT CURRENT 
OECONT AMINATMN 
OETNL 
DIAMETER 
DlAGReU 
OMENSION 
DISCONNECT 
DISCHARGE 
DISTRIBUTE. OISTRIBUTION 
DOWN 
DATA PORT 

DKTMBUTlON PANEL 
DISCONNECT SWITCH 
DATA SERVICE UNIT 
ELECTRCAL CROSS CONNECl 
DffiITM SIGNAL LEVEL 1 
DRAWING 
FLSl 
EACH 
EMERGENCY EXIT 
ELEVATION (HEIGHT) 
ENTRY AN0 LIGHTING 
ELECTRIC. ELECTRICAL 
ELEMENTARY 
ELEVATION (VIEW1 
EMERGENCY MESSAGE 
EMERGENCY CONTROL 
EMERGENCY 
ELECTRICK M W L E  
ENCLOSURE 
ENWMER 
ENTER. ENTRANCE 

CONTROL PANEL 

EXTENDED TRANSMISSION ONLY 
EWALIZER 
EWPMENT 
EUERGENCY STOP 
ESTUATE 
EVACUATION 
DEGREE FAHRENHEIT 
FRE A L A R M  
FACILITY 
FRE ALARM PANEL 
FRE A L A R M  TERMINAL BOX 
FWLT STATUS 
FACSIMILE 
FOOTCANDLE 
FEEDER 
F ~ C I C A X X  
FERNALO ENVIRONMENTAL 
MANAGEMENT PROJECT 
FLTER 
FLOOR 
FULL LOAD AUPS 
FLEXBLE 

FBER OPTIC 
F L M  SMETY SHUTDOWN SYSTEM 
FOOT. FEET 
FELD TERMINAL BOX 
FITTING 
FUTURE 
FULL VOLTAGE 
FULL VOLTffiE NON-REVERSING 
FORWARD 

FUTURE 
GALVANIZE 
GENERATOR 
CXOUND F M T  CURCUT INTERRUPTER 
GROUND 

2 I 3 

ELECTRIC/ 
ABBREVIATION 

HA2 
HID 
HGT 
HOA 
HORlZ 
HP 
HS 
HTR 
HV 
HVAC 
nz 
I 
IC 
IO 
IOENT 
IONX 
IN 
INC 
I N C W  
IN0 
H D  LP 
INST 
INSTL 
INSTM 
INSTR 
INST RLY 
I N N L  
HTCON 
INTERCOM 
HTL  
H V  
JE 
JCT 
KA 
KV 
KVA 
KVAR 
KW 
KWH 
LAN 
LE 
LCL 
LO 
LOS 
LP 
LS  
LSI 

LSlG 

LSL 
LSLL 
LT 
LTC 
LV 
M 
MA 
MNNT 
MATL 
MAX 
MC 
MCC 
MCP 
MOF 
MOP 
MECH 
HEZZ 
MSR 
MG 
MIC 
MIN 
MlSC 
MODEM 
MOT 
MPZ 

UT0  
MTG 
MT 0 
MV 
MVA 
N 
NA 
NC 
NEC 
NEG 
NEMA 

NESC 
NEUT 
Mc 
NO 
NTS 
OA 
oc 
OCB 
ocu 
00 
OF 
OL 
OVHO 
P 
PA 
PAC 
PB 
PB STA 
P I C  
PENET 
PERP 
PF 
PFD 
PH 
PMD 
PJCTL 
PLAR 
PLATF 
PLC 
PLTC 
PM 
PMC 
PNL 
POS 
PR 
PRI 
PROJ 
PSH 
PSL 
P/T 
PTT 
PTZ 
PWR 
PWR SPLY 
OA 
OTY 

ABBREVIATIONS/ACRONYMS 
UNIT OR TERM 

HAZNiOOUS 
WGH INTENSITY DISCHARGE 
HEIGHT 
HAND-OFF -/UITWATIC 
HORIZONTAL 
HORSEPOWER 
HAM) SWITCH 
HEATER 
HlGH VOLTAGE 
HEATING. VENMATWG 6 A9 CONDlTlONw 
HERTZ 
INTERCOM (TELEPHONE) 
WTERRUPTING CURRENT 
INSIDE DIANETER. W C E D  DRIFT 
MNnFlCATlON 
HTEGRATEO OlGlTAL NETWORK EXCHANGE 
LNCH. WCHES 
NCOMNC 
WCANDESCENT 
W T l O N  
WOICATLNG LAMP 
HSTANTANEOUS 
INSTKLATON 
INSTRUMENTATION 
INSTRUMENT 
MSTANTIVSOUS RELAY 
INSMATE 
INTERCONNECTION 
INTERCOLlMUNlCATlON 
INTERNATIONAL 
INVERTER 
JUNCTION BOX 
JUNCTION 
KILOAWERES 
KILOVOLT 
KILOVOLT MAPERES 
KILOVAR 
KILOWATT 
KILOWATT HOUR 
LOCAL AREA NETWORK 
POUND 
LOCAL 
LOCKOUT 
LOCKOUT STOP 
LlGHTING PANEL 
LaOT SWITCH 
LONG TERM. SHORT TERU. 
MTANTANEOUS 
LONG TERM. SHORT TERM. 
WSTPNTANEOUS. GROUND 
LEVEL SWITCH LOW 
LEVEL SWITCH LOW LOW 
I lRYT 
LIGHTING 
LOW VOLTAGE 
MONITOR 
MILLIAMPERE 
MNNTENANCt 
MATERIM 
MAXIMUM 
UANUAL CCTV CONTROLLER 
MOTOR CONTROL CENTER 
UOTOR CIRCUIT PROTECTOR 
MAIN MSTRBUTION FRAUE 
MOTOR OISTRIEUTION P M L  
MECHANICAL 
uEzzA?uNE 
UlWUFACTURER 
MOTOFf GENERATOR 
MCROPHONE 
UINnIUM 
MCELLWEOUS 
WOULATOR OEMOWLATTMI 
MOTOR 
W P O W E R  ZONE 

UOUWTEO 
MOUNTING 
MATERM TAKE OFF 
MERCURY VWOR 
MEGAVOLT AUPERE 
NORTH 
NOT APPLICABLE 
NORUALLY CLOSEO 
NATIONAL ELECTRICAL CODE 
NEGATIVE 
N A T I W  ELECTMCAL 
MANJUFACTURING ASSSWATHIN 
NATIONM ELECTRICAL SIFETY CODE 
NEUTRM 
NOT IN CONTRACT 
NORMALLY OPEN. NUMBER 
NOT TO SCALE 
OVERML 
OVERCURRENT 
OIL CtRCUT BREMER 
OFFICE CHANNEL UNlT 
WTSOE DIANETER 
OPTICAL FBER 
OVERLOAD 
OVERHEAD 
POLE 
PUBLIC ADDRESS. PAGING AUDIO 
PAGING N M O  CONTROL 
PULL BOX. PUY(BUTT0N 
PWHBUTTON STATION 
POWERICONTROL 
PENETRATION 
PERPENOICULAR 
POWER FACTOR 
PREFERRED 
PHASE 
PWNG L INSTRUMENTATION OIAGR.44 
PROJECTILE 
PRIVATE LINE AUTOUATIC RING DOWN 
PLATFORM 
PROGRMIMABLE LOGIC CONTROLLER 
POWER LIMITED TRAY CABLE 
PRORITY MESSAGE 
PM CONTROL 
PANEL 
POSITIVE 
PAIR 
PRIMARY 
PROJECT 
PRESSURE SWITCH MCH 
PRESSURE SWITCH LOW 
PAN/TnT 
PUSH TO TALK 
PAN T n r  ZOOM 
POWER 
POWER SUPPLY 
OUALITY ASSURANCE 
OUANTITY 

I 1 

4 

UNIT OR TERM P8EREVIATK)N 

R 
RC 
RCPT 
RECV 
RECT 
REF 
REO0 
RES 
REV 
RF 
RGS 
RLY 
Ru 
RPM 
RTO 
RVNR 
RVS 
RX 
S 
sc 
SCA 
SCADA 

SCHEO 
SCHEM 
SCR 
SOBC 
SOH 
SOL 
SEC 
SECT 
SEL 
SH 
SHlOS 

SHLO 
SIC 
SIM 
SM 
SN 
SOLV 
SP 

SPEC 
SPKR 
SST 
ST 
ST-SP 
STA 
STO 
STL 
STR 
STRD 
STRL 
SUBSTA 
sw 
SWEO 
SWGR 
SWRK 
SYNCH 
SYS 
T I A  
TA 
TE 
TC 

TEFC 
TEL 
TEMP 
TEMP ALM 
TERM 
TF 
THERM0 
TJE 
TM 
TMH 
TMS 
TO 
TRC 
TRP 
TS 
TSlOS 

TWNS 
TSL 
TV 
TX 
T I P  
ffi 
UHF 
Ln 
UPS 
v (V) 
VAR 
VCR 
VD 
VFO 
VHF 
VM 
VR 
W 
WH 
WM 
WP 
WR 
XFUR 
XMTR 
2W 
2WAY 
3/c 

& 
0 

sm 

P 
n 
0 

REO 
REMOTE CONTROL 
RECEPTACLE 
RECEIVER 
RECTlFER 
REFERENCE 
REQUREO 
RESISTANCE. RESISTOR 
REVISION 
RADIO FREOUENCY 
RIGID GALVANIZED STEEL 
RELAY 
ROOM 
REVOLUTIONS PER MINUTE 
RESISTANCE TEMPERATURE DETECTOR 
REDUCE0 VOLTAGE NON-REVERSING 
REVERY 
RECEIVE 
SOUTH 
SHORT CIRCUIT. SPEED CONTROL IVFO) 
SUBSCRIBER TELEPHONE CABLE 
SUPERVISORY CONTROL AND DATA 
SCHEDULE ACOUISITION ITPBIAATMN) (SYSTEM) 

SCHEMATIC 
YLlCON CONTROLLED RECTIFIER 
SOFT ORAWN BARE COPPER 
START DELAY HORN 
START DELAY LIGHT , 
SECOND 
SECTION 
SELECT 
SHEET 
TWISTED PAIR OR TRIAD WITH INDIVIOUAL 
WO OVERALL SHIELD 
WELO 
SIGN& 

SOLID NEUTRAL 
SOLENOID VALVE 
STOP PUSH BUTTON 
SPEED 
SPECFICATION 
SPEMKER 
STUHLESS STEEL 
START 
START-STOP 
STATION 
STANDARD 
STEEL 
STRAND 
STRANDED 
STRUCTURM 
SUBSTATION 
SWITCH 
SWITCHBOAR0 
SWITCHGEAR SWITCMACK 

SYNCIROMZING 
SYSTEM 
TELEPHONE/ALARM 
TONE. AGENT A L A R M  
TERMNAL BOARD. TERMINAL BOX 
ILLIPtRATIRE. COUPENSATING. TRAY C*BLL 
THERMOCOUPLE. TONE CONTROL 
TOTALLY-ENCLOSED. FAN-COOLED 
TELEPHONE 
TEWERATVRE. TEMPORARY 
TEMPERATURC A L A R M  
TERMNAL 
TONE - FIRE ALARM 
THERMOSTAT 
TELEPHONE JUNCTION BOX 
TACHOUETER 
TELEPHONE MANHOLE 
TACHOUETER SENSOR 
T R W S S H I N  ONLY 
TRUNK TELEPHONE CABLE 
TRIPPEK; 
TONE - SECURITY 
TWISTED PNR OR TmAD WITH OVERALL 
SHIELD ONLY 
TWISTED PBR - NON WELDED 
TEMPERATURE SWITCH LOW 
TELEVIPON 
TRANSWT 
TYPICAL 
UNOERGROUNO 
ULTRA HIGH FREOUENCY 
UNDERWRITERS LABORATORY 
UMNTERRUPrlElE POWER SUPPLY 
VOLT. VOLTAGE 
VOLT M E R E  REACTIVE. VMLBLE 
VIDEO CASSETTE RECORDER 
VOLTffiE DROP 
VaRlLBLE FREOUENCY ORWE 
VERY f f i H  FREOUENCY 
V O L M T E R  
VOLTAGE REGULATOR 
WATT WEST. WHITE. WIRE. W T H  
WATTbJR 
WATTUETER 
WEATHERPROOF 
WELDING RECEPTACLE 
TRANSFORMER 
TRANSMITTER 
WIRE. MULTIPLE (NUMBER INOICATEO) 
WAY. MULTIPLE (NUMBER INDICATED) 
CONDUCTOR. MULTIPLE 
(NUUBER INDICATED) 

SDIILAR SINGLE MOOE 

bN0 
AT 
CENTERLINE 
OHM 
PHASE 
NUMBER 
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10.1 AIR HANDLING UNITS. AHO-77-10E2, 1003 a l 00A  SUPPLY l2EZ CUTSIOE AIR TO THE 
CONTAINER RAILCAR LOAOING QREA AN0 ARE SIZEO TO PROVIDE 4JEOUATE 
VENTlLATlON TO MAINTAIN THIS AREA AT A MAXIYUY TEMPERATURE OF 10 OEG F 
ABOVE AMBIENT TEMPERATURE. 

10.2 EXHAUST FANS. FAN-77-1000.10a1. a I C 2 2  EXHAUST 4IR FROM THE CONTAINER 
RAILCAR LOAOING AREA TO ATMOSPHERE. 

10.4 THE INTERLOCKS BETWEEN THE AHUs AN0 FANS AN0 THE TEMPERATURE CONTROL 
LOOP WILL BE OVERRIOOEN WHEN THE REMEDIRTION BUILDING CASCAOE HVAC SYSTEM 
IS ON BYPASS CONTROL.SUCH THAT THE AH& AN0 FANS WILL ALL BE 
DE-ENERGIZED. 

10.5 THE MOTORIZEO INTAKE AIR DAMPER ON EACH AHU-77-1002. 1003. 8 I 0 0 4  IS 
INTERLOCKED WITH THE AHU FAN MOTOR SUCH THAT WHEN THE FAN MOTOR IS 
ENERGIZED. THE OAMPER IS  OPEN: AN0 WHEh TnE FAN MOTOR IS E-ENERGIZED. THE 
DAMPER IS  CLOSED. 

lE.6 UNIT NEATERS ARE ?ROVI3EO TO HEbT THIS 4REb.CIC 4RE S I Z E  TC MAINTAIN THE 
AREA AT P MINIMUM OF 48  DES F ON A OESIGF: 04Y OF 15EG F OCTDOOR 
iEMPERaTURE.WkEN ?E PROCESS IS CO'4PLETELY SHUT DOWN AN3 W9EV THE 
LIGHTS ARE OFF. THE UNIT HECTERS. HTR-77-10EZ THQU 1813. fiRE S?IPPLIEC W i T h  
INTEGRAL (UNIT-MOUNTED TIIERMOSTATS. O N  C DROP I N  ROOM TEMPEilATURE BELOW 
THE THERMOSTAT SETPOINT !INITiALLY SET AT 40 OEG F: HOYEVE9. I T  MPY BE 
RESET 3Y OPERATIONS. AS NEEDED). THE HE4TER K I L L  BE ENERGiZEJ. ON A RISE I N  
TEM?ERATURE ABO\'E THE SETPOINT. THE HEATER WILL ZE DE-ENEQGIZED. 

10.6.: TEMPERATURE SENSORS. iE /T IT -77 -1014  6 -E/TiT-77-le!5 ARE LOCbTEO WITh lh  
THE ROOF TRUSSES.ONE TOWARO THE EAST EN0 AND ONE TOWARO THE WEST EN0 OF 
THE BUIL0ING.ANC ARE PROVIOEO TO ALERT OPERATIONS TO A POTENTIAL FREEZING 
CONOITION WITHIN THIS AREA. ON A OROP I N  TEMPERATURE BELOW THE SETPOINT 
(INITIALLY SET I 3 5  OEG. F: HOWEVER. I T  MAY BE RESET BY DPER4TlONS. AS 
NEEOEOLAN ALARM WILL BE POSTEO I N  THE MPCS. 

10.7 FAN-77-1004 PROVIOES DILUTION AIR. BY RUNNING AT ALL TIMES. TO AVO10 THE 
BUILO-UP OF RAOON I N  THE CONTAINER RAILCAR LOADING AREA. FAN-77-1004 WILL 
BE ENERGIZED FROM A ST4RT COMMAND I N  THE MPCS AN0 LEFT TO RUN 
CONTINUOUSLY. I T  IS ONLY OE-ENERGIZE0 ON A SIGNAL TO TtiE MPCS FROM THE 
FIRE ALARM SYSTEM AS A RESULT OF DETECTION WITHIN THE CONTAINER RAILCAR 
LOADING AREA.OR WHEN THE REMEOIATION FACILITY CASCAOE HVAC SYSTEM I S  I N  
BYPASS MOOE. 

10.8 

10.8.1 V W F R  FATI LlRF - 1056 OF CO- 
FAN-77-1004 I S  CONNECTED i o  THE CTANO-BY POWER SYSTEM. 

WYEQ COR TYE HVAC CONTROLS I S  CONNECTED TD TAE JPS SYSTEIM. 

10.82 VRFfSM- 

WHEN ANY OF THE SMOKE DETECTORS. XE-AHU-77-1002. 1003. a 1004. LOCATEO I N  
EACH OF THE AHU DISCH4ROE PLENUMS.OETECTS SMOKE.ALL OF THE AHUS. 
AHU-77-1082.1003. & 1004, AN0 SUBSEOUENTLY THEIR RESPECTIVE INTERLOCKED 
FANS. FAN-77-1000. 1001. a 1002. ARE OE-ENERGIZED AND AN ALARM I S  POSTED 
THROUGH THE MPCS. THE OPERATOR CAN MANLlciLY OVERRIDE THE INTERLOCK 
BETWEEN THE FANS. FAN-77-1000 THRU 1002 AN0 THE AHUV. fiHU-77-10EZ THRU I 0 0 4  
FOR THE PURPOSE OF SMOKE REMOVAL.AS REQUIRED. h 
AMU-77-1002.1003. 8 1004. AN0 SUBSECUENTLY FAN-77-1000.100I. 8 1002. ARE 
OE-ENERGIZE0 ON A SIGNAL TO THE MPCS FROP THE FIRE ALARM SYSTEM AS A 
RESULT OF AREA SMOKE OETEiTION OR MANUAL PULLBOX ACTIVATION WITHIN THE 
CONTAINER FiAILCAR LOADING AREA. 

UB W T Y  rn- 
BPDPLLU 

11.1 AIR CONDITIONING UNITS. ACU-77-IBBI a 1002. PROVIDE a MIXTURE OF 
RECIRCULATED AND OUTSIOE AIR TO MAINTAIN A SLIGHTLY POSITIVE PRESSURE 
WITHIN THIS ROOM I N  RELATION TO THE AOJACENT REMEOIATION FACILITY AN0 THE 
OUTOOORS. THESE UNITS ARE SIZEO TO MAINTAIN THE EMPTY CONTAINER STAGING 
ROOM AT A MAXIMUM TEMPERATURE OF 80 DE0 F FOR COOLING AN0 68 OEG F FOR 
HEATING. WHEN OPERATINO TOGETHER. 

11.2 ENERGIZE THE TWO ACUs FROM THEIR HANO SWITCHES I N  THE MPCS AN0 PLACE THEM 
I N  'AUTO'MOOE TO ALLOW FOR THE TWO ACU. TO INITIATE THEIR INTERNAL 
CONTROLS FOR START-UP SEQUENCING AN0 CONTROL. THE INOlVIOUAL ACUs ARE 
CONTROLLEO FROM THEIR INDIVIOUAL ROOM-MOUNTEO THERMOSTATS 
(TIC-ACU-77-1001 a 10021 TO MAINTAIN CONOITIONS WITHIN THE ROOM (INITIAL ROOM 
THERMOSTAT SETPOINT SHALL BE 00 OEG F FOR COOLING AN0 6 8  OEG F FOR 
HEATING). 

11.3 I F  AN ACU IS  SHUT OOWN BY ITS  INTERNAL CONTROLS.AN ALARM !XA-ACU-77-1001 

11.4 UPqFT CQNUTLW 
11.4.1 P O U E R n S 5  OF C O M H E K I G I  PnWFB 

OR 1002)WILL BE POSTED I N  THE MPCS TO PROMPT ACTION. 

ACU-77-1001 I S  CONNECTED TO THE STANO-BY POWER SYSTEM. AN0 THE HVAC 
CONTROLS ARE CONNECTED TO THE UPS SYSTEM. 

11.4.2 V 
IF AN ACU SMOKE DETECTOR IXE-ACU-77-1001 OR 10021 OETECTS SMOKE, THE ACU 
WILL BE SHUT OOWN BY ITS  INTERNAL CONTROLS.AN0 AN ALARM WILL BE POSTED I N  
THE MPCS. 

ACU-77-1801 8 1002 ARE DE-ENERGIZE0 ON A SIGNAL TO THE MPCS FROM THE FIRE 
ALARM SYSTEM AS A RESULT OF AREA SMOKE OETECTION OR MANUWi PULLBOX 
ACTIVATION WITtiIN THE EMPTY CONTAINER STAGING ROOM. 

12.1 AIR CONOITIONING UNIT. ACU-77-1000 PROVIDES A MIXTURE OF RECIRCULATED AN0 
OUTSIOE AIR TO MAINTAIN A SLIGHT POSITIVE PRESSURE WITHIN THE CONTROL ROOM 
I N  RELATION TO THE AOJACENT REMEOIATION FACILITY AN0 THE OUTOOORS. THIS 
UNIT I S  SIZEO TO MAINTAIN THE CONTROL ROOM AT A MAXIMUM TEMPERATURE OF 7 4  
OEG F FOR COOLING AN0 68 OEG F FOR HEATINO. 

12.2 ENERGIZE TmE ACU FROM I T S  n4hDSklTCh IN ? h i  MPCS a h 0  PLACE I T  I N  'AUTO' 
MOOE TO AL-OW =OR i-E ACU TO INITIATE ITS  INTERhAL CONTROLS FOQ START-LP 
SE3JENCIVG AN0 CONTROL. TnE IVJIVIDUAL ACL I S  CON'ROLLEO FROM ITS 
lNOIVlOUAL ROOM-MOUNTEO THERMOSTAT (TIC-ACU-77-10Pa) TO MAlNTAIh 
CONOITIOhS UITHIN ThE CONTROL ROOM IINITIAL ROOM TnERMXTAT SETPOINT ShALL 
BE 7 8  OEG F FOR COOLIhO ANJ 6 8  CEG F FOR hEATIhSL 

12.3 IF THE ACU I S  SHUT OOWN BY ITS  INTERNAL CONTROLS.AN ALARM (XA-ACU-77-1080) 
L WILL BE POSTEO I N  THE MPCS TO PROMPT ACTION. 

.4 ROOM DIFFERENTIAL PRESSURE IS MAINTAINEO WITHIN THE CONTROL ROOM BY 
HOOULATING THE RETURN AIR DAMPER. DPR-77-4039. POIT-OPR-77-4039 MONITORS 
THE DIFFERENTIAL PRESSURE WITHIN THE ROOM. ON A OROP I N  ROOM DIFFERENTIAL 
PRESSURE BELOW THE SETPOINT I INITIALLY SET AT 0.10'WC). DPR-77-4039 I S  
MODULATED TOWARD I T S  CLOSED POSITION. ON A RISE I N  ROOM OIFFERENTI4L 
PRESSURE ABOVE THE SETPOINT.OPR-77-4039 MODULATES TOWARO ITS OPEN 
POSITION. 

D 

12.5 UPSFT ro  
12.5.1 e a b j ~ ~ 1 ~ 1 1  IIR= - I nqq nF r n M  McqrTA, PW 

4CU-77-100a IS  .:ONNE:TEJ T O  THE STAND-BY POYEQ SYSTEM.AND W E  HVAC 
CONTROLS & R E  CONINECTEZ TO THE UPS SYSTEM. 

ALL MOTORIZED OAMPERS ON0 PNEUMATIC DAMPER ACTUATOR TR4VSWCERS bRE 
CONNECTED T O  THE UPS. 

ALL MOTORIZED FIRE OAMPERS (F0Ps)RRE CONNECTEO TO THE UPS AN3 4RE 
POWERED TO OPEN AN0 FAIL  CLOSED. 

ALL MOTORIZEO ZAMPERS FAIL  I N  THE POSITIONS AS INDICATED ON THE CONTROL 
DIAGRAMS: 

FO - FA IL  OPEN 
FC - FAIL  CLOSED 
F L  - FAIL  LAST POSITION 

12.5.2 UBELVlDKF nFTTLKU 

IF  THE ACU SMOKE OETECTOR (XE-ACU-77-10001 OETECTS SMOKE. THE ACU WILL BE 
SHUT OOWN BY I T S  INTERNAL CONTROLS.AN0 AN ALARM WILL BE POSTED I N  THE 
MPCS. 

ACU-77-1000 I S  DE-ENERGIZED ON A SIGNAL TO THE MPCS FROM THE FIRE ALARM 
SYSTEM 45 A RESULT OF AREA SMOKE DETECTION OR MANUAL PULLBOX ACTIVATION 
WITHIN THE CONTROL ROOM 146 OR THE RECOY ROOM 145. 

ON A SIGN4L TO THE MPCS FRDM THE FIRE ALARM SYSTEM AS A RESULT OF AREA 
SMOKE OETECTION OR MANUAL PULLBOX ACTIVATION WITHIN THE MAIN ENTRY ROOK 
132. CLOSE OAMPERS FDP-77-408E 8 4001. 

ON b SIGNCL TO THE MPCS F R W  THE FiRE ALARM SYSTEM GS A 2ESULT 0; A9EA 
SMOKE OETECTiON WITHIN EITHER TFE MEN. OR I.DMEhs OONNIW ROOM i 3 0  OR !3i. 
CLOSE 04MPERS FOF-77-4002 a 4083. 

BpptLul 

ROOM AND I S  SIZED TO PROVIDE AOEOUATE vENT~LATIDN TO MAINTAIN THIS AREA AT 
A MAXIMUP' TEMPEQGTURE OF 10 OEG F 40OVE AMBIENT TEMPERATURE. 

1x0- a m  VWUUUSEM 

l3.1 AIR HANDLING UNIT. AHU-77-1008 SUPPLIES 100% OUTSiDE FIIR TO THE ELECTRICAL 

13.2 ENERCIZE THE AHU FROM ITS  HANOSWITCH I N  THE MPrS AND PLGCE I T  I N  'AUTO' 
MOOE TO ALLOW FOR THE AHU TO BE CONTROLLED FROM I T S  ROOM-MOUNTEO 
TEMPERATURE SENSOR (TE-AHU-77-1B00). THE INITIAL THERMOSTAT SETPOINT 
SHALL BE 7 8  DE0 F. ON A RISE I N  ROOM TEMPERATURE ABOVE 7 0  OEG F. THE FAN 
MOTOR I S  ENEROIZEO. ON A OROP I N  ROOM TEMPERATURE BELOW 7 8  OEG F.THE FAN 

ALARM SHALL BE INOICATEO I N  THE MPCS. 
MOTOR Is DE-ENERGIZED. ON a DROP IN ROOM TEMPERATURE BELOW 4 0  OEG F.AN 

13.3 THE MOTORIZEO INTAKE A I R  DAMPER ON AHU-77-1000 IS INTEQLOCKEO WITH THE AHU 
FAN MOTOR SUCH THAT WHEN THE FAN MOTOR IS ENERGIZE0,THE 5AMPER I S  OPEN: 
AN0 WHEN THE FAN MOTOR IS OE-ENERGIZE:. THE OAMPER I S  CLOSED. 

13.4 A UNIT HEATER I S  PROVIDED TO HEAT THIS AREA.AN0 IS SIZEO TO MAINTAIN THE 

TEMPERATURE. THE UNIT HEATER. HTR-77-1000 IS SUPPLIED WITH AN INTEGRAL 
(UNIT-MOUNTED) THERMOSTAT. ON A OROP I N  ROOM TEMPERATURE BELOW THE 
THERMOSTAT SETPOINT ( INITIALLY SET AT 55 OEG F: HOWEVER. I T  MAY BE RESET BY 
OPERATIONS. AS NEEDED. THE HEATER WILL BE ENERGIZEO. ON A RISE I N  
TEMPERATURE ABOVE THE SETPOINT. THE HEATER WILL BE DE-ENERGIZED. 

AREA AT A MINIMUM OF 5 5  OEG F ON A DESIGN o a y  OF I OEG F OUTDOOR 

13.5 

13.6 - 
13.6.1 P O W F R U R  c - I nqg OF 

THE UNIT HEATER. HTR-77-1000 AND EXHAUST FAN. FAN-77-1005. ARE CONNECTED 
TO THE STANO-BY POWER SYSTEM. 

13.6.2 

WHEN THE SMOKE DETECTOR. XE-AHU-77-1000. LOCATEO I N  THE AHU DISCHARGE 
PLENUM. OETECTS SMOKE. AHU-77-1000 I S  DE-ENERGIZE0 AND AN ALARM I S  POSTEO 
IN THE MPCS. 

AHU-77-1000 AND FAN-77-1005 ARE OE-ENERGIZED ON A SIONAL TO THE MPCS FROM 
THE FIRE ALARM SYSTEM AS A RESULT OF AREA SMOKE OETECTION OR MANUAL 
PULLBOX PCTIVATION WITHIN THE ELECTRICAL ROOM. 

14.1 A l R  HANOLING UNIT, AHU-77-1001 SUPPLIES 100% OUTSIOE AIR TO THE COLD 
CHEMICAL MAKE-UP ROOM AND I S  SIZEO TO PAOVIOE AOEOUATE VENTILATION TO- 
MAINTAIN THIS ROOM AT A MAXIMUM TEMPERATURE OF I0  OEG F ABOVE AMBIENi 
TEMPERATURE. 

14.2 ENERGIZE THE AHU FROM ITS  HANOSWITCH I N  THE MPCS AN0 PLACE I T  I N  'AUTC' 
MOOE TO ALLOW FOR THE AHU TO BE CONTROLLED FROM ITS  ROOM-MOUNTED 
TEMPERATURE SENSOR ITE-AHU-77-1081). THE INITIAL THERMOSTAT SETPOINT 
SHALL BE 80 DEG F. ON A RISE I N  ROOM TEMPERATURE ABOVE 8 0  OEG F. THE FAN 
MOTOR I S  ENERGIZED. ON A OROP I N  ROOM. TEMPERATURE BELOW 80 OEG F. THE FAN 
MOTOR IS OE-ENERGIZED. ON A OROP I N  ROOM TEMPERATURE BELOW 40 OEG F.AN 
ALARM SHALL BE INDICATE0 I N  THE MPCS. 

14.3 FOR WINTER TIME OCCUPATION. AOMINISTRATIVE CONTROLS WILL BE NECESSARY TO 
START AN0 RUN AHU-77-lBBl FOR A PERIOD OF 5 MINUTES TO PURGE THE ROOM 
PRIOR TO ENTRY AND OCCUPATION BY PERSONNEL. THIS PURGE TIME PERIOD IS  A 
GUIOELINE ONLY AN0 SHALL BE AOJUSTED ACCORDINGLY BY OPERATIONS TO SUIT 
ON-SITE REGULATIONS. LOCAL CODES. OSHA GUIOELINES PERTAINING TO STORE0 
CHEMICALS. ETC. 

14.4 THE MOTORIZED INTAKE AIR DAMPER ON AHU-77-1001 I S  INTERLOCKED WITH THE AHU 
FAN MOTOR SUCH THAT WHEN THE FAN MOTOR I S  ENERGIZE0.THE DAMPER IS  OPEN: 
AN0 WHEN THE FAN MOTOR I S  DE-ENERGIZED. THE DAMPER I S  CLOSED. 

14.5 A UNIT HEPTER I S  PROVIOEO TO HEAT THIS AREA.AN0 IS SIZEO TO MAINTAIN THE 
AREA AT A MINIMUM OF 55 OEG F ON A DESIGN DAY OF 1 OEG F OUTDOOR 
TEMPERATURE. THE UNIT HEATER. HTR-77-1001 15 SUPPLIED WITH AN INTEGRAL 
[UNIT-MOUNTED1 THERMOSTAT. ON A DROP I N  ROOM TEMPERATURE BELOW THE 
THERMOSTAT SETPOINT ( INITIALLY SET AT 55 DE0 F: HOWEVER, I T  MAY BE RESET BY 
CrERATIONS. AS NEEOEO). THE HEATER WILL BE ENERGIZED. ON A RISE I N  
~ci.liEi(;lTURE A65VE i i i E  SEVGi;<T. THE HEATER 'KLL BE O E - E N E R i i Z E L  

14.6 - 
14.6.1 P D W F R F  - I n q q  OF rOMMF- 

THE UNIT HEATER. HTR-77-1001 I S  CONNECTED TO THE STANO-BY POWER SYSTEM. 

14.6.2 

WHEN THE SMOKE DETECTOR. XE-AHU-77-1081. LOCATEO I N  THE AHU DISCHARGE 
PLENUM, OETECTS SMOKE, AHU-77-1001 IS OE-ENERGIZED PNO AN ALARM I S  POSTED 
I N  THE MPCS. 

AHU-77-1001 IS OE-ENERGIZE0 ON A SIGNAL TO THE MPCS FROM THE FIRE ALARM 
SYSTEM AS A RESULT OF AREA SMOKE OETECTION OR MANUAL PULLBOX ACTIVATION 
WITHIN THE COLD CHEMICAL MAKE-UP ROOM. 

15.0 

15.1 FAN-77-100; RUNS CONTINUOUSLY TO SUPPLY 10a% OUTSiOE AIR TO POSITIVELY 
PRESSUPIZE THE STA!RWELL. 

:f.2 .VI7 E l - E i i S .  -1S-7J-IE22 8 1023. ORE ?R:V:ZEO 72  dEST 17:s ARE4.AhO ARE 
SIZEG TO MC1NTA:N ,4E A?E4 41 A Mlh:M,'+ 0' 4 5  OEC CY A ?ES:_CN 00" OF I OEC 

(,h:T-M3UhTEJI ThERPCSTATS. 9'4 A JRCP :h 90OM TEMPEilATURE B E i O d  -HE 
ThERMOSTAT SE-gOlN- .Ih:TIALLY SET c l i  5 5  OEG i: I-OWEVER. !- M A l  3: 3ESEi  3Y 
OPERQT13VS.AS hEEDE31.TdE d E A i E R  hl-- BE EKERXZEC. C h  A RISE 14 
TEYPERATJRE ABOVE THE SETPUNT. THE HEATER K I L L  BE DE-ENERXZEO. 

? - - O I O R  TEPDEQATd?E. TLE UhlT HEATERS 4RE SJPS-IEO WIT- :NT=GR4- 

15.3 

15.3.1 

THE FAN. FAN-77-1006. AN0 UNIT HEATERS. HTR-77-1022 h 1023 ARE CONNECTED TO 
THE STAND-BY POWER SYSTEM. 

16.0 p c  w c  SXS.TEM 
16.1 THE CEM BUILOINC SUPPLIER WILL INCLUDE AN AIR CONOITIONING UNIT TO MPINTAIN 

CONOITIONS WITHIN THE CEM BOILOING TO A MAXIMUM TEMPERATURE OF 7 4  OEG F 
AN0 A MINIMUM TEMPERATURE OF 68 OEG F. THE A/C UNIT WILL INCLUDE LOCAL 
CONTROLS. 

.? . 

I 

NOTES: 
1. FOR EOUIPHENT SIZTS N O  IMORMATION SEE E W M E N T  

SCHEDULES SHEET H0074  AND H0075. 
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I L I d I 7 I " I I I v 

B 

B 

B 

100% OUTSIDE 
AMBIENT UR 

r 
\ 21.250 CFM 

\ 56"x30" 
I I \ 

- 
BKO-70-4300 

OUTSIDE 
AJABIENT AIR 
c 

ACU-70-1000 
(NOTE 7) 

- 
< 

=. 

BKO-70-4301 

21.250 CFM 
I I -. 56"r30 

- 

1007 OUTSIDE 
AJABIENT YR 

AMBIENT OUTSIDE AIR 

c 

FROM TIC 
-r'ACU-70-1002 

.SHEET H0027 
(NOTE 2) 

(NOTE 1)/  j j 
, I /  , I .--------___------- 
8 ,  , I  

I ,  
: I  

SU-70-1OQQ 
#R CONOITONING UNIT 

21.250 CFM 
2 0 15 HP FAN MOTORS 

3" WC EXT. SP. 
19OYW HEAT 

_ .  
UR CONOlTlONlNG UNIT 

21.250 CFM 
2 0 15 HP F W  MOTORS 

3" WC EXT. SP. 
190KW HEAT 

UR &%% UNIT 
21.250 CFM 

2 0 15 HP FAN MOTORS 
3" WC EXT.SP. 

190KW HEAT 

42.500 CFM ;,,,,I H0023 > 

NOTES: 
1. CONTROL PANEL/OISCONNECT SWITCH FURNISHED WITH ACU. 

MOUNTED AN0 #REO. SINGLE SOURCE POWER SUPPLY REOUIREO. 
(KEFERENCE EQUIPMENT SPECIFICATION ES-JM-ACU-70-1000.) 

2. ROOM TEMPERATURE SENSORS FURNISHED WITH ACU. LOCATE0 
IN SECOND FLOOR ACCESS CORRIDOR ROOM 20L. IREFEREYCE 
EOUIPMENT SPEC!FICATION ES-JU-ACU-70-1000.1 

3. SMOKE ALARM SYSTEM DETECTOR $ENDOR. FURNISHED. MOUNTEO. b WIRE0 BY FIRE 

4. EOUIPMENT POI'S ARE FURNISHED, SPEUFICATION MOUNTED ES-JM-ACU-70-1000.1 WITH ACU'S. (REFERENCE 

5. FOR H0020 W A C  AX0 CONTROLS H0021. SEOUENCE OF OPERATION SEE SHEETS 

6. FOR INSTRUMENTATION SYMBOLS AND LEGEND SEE SHEETS 
NO001 AN0 NO002 

7. ANY TWO ACCU'S WLL BE OPERATING N ONE STANDING-BY 
AT ANY GIVEN TME. 

8. FOR EOUIPMENT SIZES AN0 INFORMATION SEE EOWMENT 
SCHEDULES SHEET H0074 AN0 H0075. 

INTERLOCKS: 

0 ;;; &;;R:TgL&; ;?;;$; ~ " $ ! y ; E ~ & y p  9y 

ON LOW FLOW INDICATION FROM FI-ACU-70-4700, ENERGIZE 
STAVO-BY ACU AN0 DE-ENERGIZE WHICHEVER PRIMARY ACU 
IS DETERVINE9 TO BE PERFORMING INADEOUATELY. 

ON ACU SHUTDOWN A L A R M .  XA. ENERGIZE STAND-BY ACU 

@ ACU WILL SHUT DOWN ON SMOKE DETECTION. ALARM WILL BE 
POSTED IN CONTROL ROOM. STAND-BY ACU WlLL 
BE STARTED. 

SHUT DOWN ACU ON SIGNAL TO PROCESS CONTROL SYSTEM 0 FROM FIRE &ARM SYSTEM. 

@ HMO-WIRE0 INTERLOCK TO OHT-70-1000 b 1001 

I 
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I 

8.400 CFM 
34"x20" 

SilPPLY 41 

TO ROOMS 112. 
<m 
160. a i oz  

2 s I 

? I  

i 
C 

H0027 

EXHAUST UR < HOOJl 1 1.500 CFM 
1 6 ' 0  

TO SURVEY 
OECW VESTIBULE 
ROOM 139 

3 
? 
C 

AMs-70-1000 

s u ~ ~ ~ 2 A R  42.500 CFM 

FROM 
ACU-70-1000. 
ACU-70-1001 L 
ACU-70-1002 

4 8 x 6 0 "  

- -  
DUCT HEATER 

420KW 

OUT-70-1000 

> 25.800 CFM 
58"x36" a 

I t  
I ,  
, I  
, I  
$ 3  
8 8  
: I  , I  

0 I---- 

- .  
DMP-71-4111 L 

F E  
FOP-71-4046 

(NOTE 4)  

Y 
500 CFM 4 
INFILTRATION 

A 0 0  v 

Y S E T  0 55'F 

ACCESS CORRIDOR FIRST FLOOR 

1 8 0 0  CFM 3.600 CFM F-1 
c 

DPR-70-4024 

- 2.100 CFM 10.400 CFM - - - 

1 5 A R - 7 0 - 1 1 0 3  SM-70-1104 1 1.700 CFM I 18700 CFM 

SET a 68'F 
(NOTE 31 

i lZCFM 
SAQ-70-1105 

1 . 7 0 0 2  

73;70-+29 1 SM-70-!108 SAR-70-1107 
1.700 CFM 

E -  n -3.400 CFM - 
18x14" LA - 32"r14" OPR-?O-4009 

W P E O  

7.565 CFM -I- 

4.935 CFM -t- 

1,000 CFM -I- 

SAR-70-110 
~1.900-CFM 

"R-70-4010 

2,900 CFM -+ 

EXHWST N R  

H0027 > 8.225 CFM 
32" 0 FC 

o w - 7 1 - 4 0 4 g  TO ACCESS 
z'@ o ~ ~ l j i - 4 i i X  

CORRIDOR 
SECOND FLOOR 

(NOTE 41 

204  

EXHAUST UR 
H0024 

GALLERY OECON 
VESTIBULE 120 

FC 
FOP-71-4008 

(NOTE 4 )  

FC STARWELL 
'A 9 C n D - 7 1 - A n 4 7  

iNOTE i) 

EXHAUST UR 
H0024  

TO NORTH 

2,900 CFM 

FC STARWELL 
C n D - 7 1 - A n 4 7  'A 9  NOTE 4) 

I 

dOTES: 

H0020 FOR HVAC AN0 CONTROLS H0021. 
FOR INSTRUMENTATION SYUBOCS N O  LEGEND SEE SHEETS NOOOi 
bN0 N0002. 

SEQUENCE OF OPERATION SEE SHEETS 

,. TE. T i  FURNISHED WITH DUCT HEATER. (REFERENCE CONSTRUCTION 
SPECIFICATION SECTION 15895) 

. FOR EQUIPMENT SIZES *NO INFORMATION SEE EOUIPUENT 
SCHEDULES SHEET H0074 *NO H0075. 

INTERLOCKS: 

0 HARD-WIRE0 INTERLOCK FROM ACU-70-1000.1001 I 1002 

~~ 
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CORRIDOR FDP-71-4048 
FIRST FLOOR 
100 

!NT-90lOl4-%'~-13405 7 

POlT 

VENTILATION FOP-71-4OEO EOVIPMENT 

ROOM i27 
OMP-71-4134 

EXHAUST AIR 
[ H0025 > 
TO SUPERNANTANT 
TANK ROOM lOlC t 

5.600 CFM 
26"@ 

'J t 
RECEIPT. CL*RIFER 

POlA 1016 b lOtD I@ 

Y R I C - 9 0 - 1 0 0 7  

ATM b FEEO W GeLLERlES 

20.700 CFM 1 - 
i 

10,000 CFM -+ 

8.000 CFM -+ 

2.g00=+ 

NORTH STARWELL 

r e 3  

-I2.ECFM 
2.900 CFM -+ 2,900 CFM I 

F .  m L OMP-71-4131 
2 0 ' 0  

FDP-71-4057 

10,000 CFM 
34-5 

IUR 
H0025 

TO TANK 
ACCESS RECEIPT 
TANKS 205 

EXHAUST AIR 
I-) 8.000 CFM 

TO TANK 
ACCESS FEEO 
TANKS 206 

3 2 "  

FOP-71-4058 7 
I 

NORTH PUMP 
GALLERY OECON 
VESTIBULE 

El@ 

---e0 cFM 

NOTES: 

1. FOR HVAC CONTRMS SEOUENCE OF OPERATION SEE SHEETS 
HOO2O &ND H0021. 

2. FOR INSTRUMENTATION SYMBOLS AN0 LEGEND SEE SHEETS NO001 
AN0 N0002. . 
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I L I I I I I I 

B 

B 

B 

AT M 5.600 CFM 
EXHWST rn 

OM P , 
H0024 

CLIRIFER II 
FEEO PUMP 
GALLERIES 

A -.  
26-0 OM?-71-4144 

IOIA t o m  L 1 0 1 ~  

I POLYMER ADDlilON ANC 
REACilON TANK ROOM 

I 
5.160 CFkl 
-c 

5.160 CFM --I-- 

CLARIFER & FOP-71-4064 
FEEO PUMP 
GALLERIES 
1OlA 1018 L 1010 

I 5.160 CFM - I 
L 26"0 0~~:7i-4145 

FOP-71-4065 FOP-71-4066 

80 CFM* 
INFILTRATION 

EXHAUST AIR 

TO HfPA 
F i T E k  

+: I 

SUPERNATANT TANK ROOM 

f28.840 CFM 

8,000 CFM 1 t lO .000  CFM v FOP-71-107C 

FOP-71-4068 r 
DMP-71-4142 f 

+io=CFM 

I E . X C  CC!.! 
328 

EXHAUST AIR - 
P .  I b DMP-71-4140 

H0024 > 
FROM RECEIPT. 
CLIRIFER L 
FEEO PUMP 
GALLERIES 
101A 1018 6 1010 

FOP-71-4062 

5 ,  DMP-71-4145 

$ 
FDP-71-4069 

8.000 CF 

-P CFM 

TANK ACCESS RECEIPT TANKS 

I 10.000 CFU El@ 10,000 CFM I 
Y )  34"0 L 

FDP-71-4067 

NOTES: 
1. FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS 

H0020 AND H0021. 

2. fOQ INSTRUNENTATION SYMBOLS I\ND LESEiXO SEE SHEETS NO001 
AN0 NO002. 

DRAWING n u  REF DWG NO. 

WAC. GENERAL NOTES. SYSTEMS b M  EQUPMENT 
MSIGNATORS 3010 

lo l l  H V X .  LEGEW. SYUBWS L *BBREVUTK)NS 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVWOMMEHTAL YANAQEYENT PROJECT 
ll6CSAWPGW4SlIW 

SILOS 1AND 2 

HVAC 
REMEDIATION FACILITY 

CONtROL O W R A M  

DlwnEm 

- 4 8 2 2  

I 
C 

D 

E 

000073 



6.500 CFM 
5 0 x 1 8  

SUPPLY .AIR 

H0029 
TO COMPRESSOR 
ROOM 112 

1.400 CFM 

SUPPLY UR 

FROM 
ACV-70-iO00. 
ACU-70-1001 L 
ACU-70-lO02 

EXHAUST NR 
1,400 CFM 

OPR-70-4106 d I 1.400 CFM 
12"XlO" 

FDP-70-4043 

REF DWG NO. 

1010 

1011 

I FOP-70-4042 

DRAWN(; TITLE 

HVAC CENERK NOTES. SYSTEMS L3u) EOUWENT 

WAC. LEGEND, SYYBOLS h ABBREVUTIONS 

OESIC'NATORS 

d I 50C CFU 
w .  DMP-70-4105 8-80 

FOP-70-4073 

I I" 
0 

160 CFM- 
INFILTRATION 

I I .  

wm 1 - m  I 

ISSUED TO CONSTRUCTDN -I"@ 
m u  yo DATE 

~SXOKW- KS=WTQN 

RECElPi PUMP CLLERY 
OBSERVATION CORRIDOR 

+- 

El 

HP C RADTECH WORK *REA 

B@ 
660 CFM -I- 

+ Z C F M  

(NOTE 41 r 
I 
L 

EXHAUST AR 
PO023 > 

TO ACCESS CORRIDOR 

EXHAUST TRANSFER 
DUCi  TO 2 0 4  

FC FIRST FLOOR FDP-71-4074 

NOTES: 
1. FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS HOOZO 

awn '9021. -.- .,. 
2. FOR INSiRUMENTPTlON SYMBMS AN0 LEGEND SEE SHEETS HOOOl 

I. OMP-71-4050 IS PROVIDED TO &LOW FOR REMOTE-OPERATED 
AN0 NOOOZ. 

ISOLATION BETWEEN VENTILATION ZONES 3 AN0 28. 
L. ROOM 160 IS SOLABLE FROU DUP-71-4049 (SEE SHEET H0023) 

+---- 

SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

0IW)rc T i m  

CONTROL Dw;R*Y 

- 4 8 2 2  
A 

B 

000074 



I I L I J I -r I I " I u 
1 

NOTES: 
. FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS HOO2O 

!. FOR INSTRtJMEYTATION SYMBOLS AND LEGEND SEE SHEETS NO001 

I. ROOM THERMOSTATS FURNISHED W T i  XU'S .  (REFERENCE 

AN0 HOO21. 

AND N0002. 

EOUPMENT SPECIFICATION ES-JM-ACU-70-1000,) 

r .  
1.850 CFM 

TO MIXER 
ROOM A 2C1 

DMP-7'-4127 1 8 0  
FOP-7q-4053 

B 

B 

B 

I EXHAUST AIR 

L - .  2.150 CFM 

k TO MIXER 
DMP-71-4128 18"s 

ROOM B 202  FDP-71-4054 

FDP-71-4055 203 

INT-901011-~T-13605  INT-901012-~T-13405  

!o HO\'-90-101: QnOV-90-1012 
I ,  

ACCESS CORRIDOR 
S g N & F L O O R  I 

I 
s 

1.850 CFY 2.150 CFM 

I 

f 
1.400 CFM 

90 CFM 
6" 0 

EXHAUSi AIR 
CFM i-> 

TO SCRUBBER 
ROOM 207  

14" 0 
EXhAUST UR 

1,000 CFV I H0024 c 4 
OMP-71-1006 14"0 > 

FROM SObTH PUN" 
GALLESY OECON 
VEST'BULE 120 

EXHAUST AIR 

EOUPMENT 
ROOM 200  
EXHAUST AIR 

FROM ACCESS 
CORRIDOR 
THIRD FLOOR 
300 

EXHWST bIR 1.400 CFM ! FROM H0026 RECEIPT 

PUMP GbLLERY 
OBSERVATIOY 
CORRIDOR 102 

TAG-71-1127 
1.645_CFV 30 CFM -I 

U 
FLB-84-1006 

TAG-71-1128 1.645 CFM 

22-0 - -  . P - 
mB-84-1005  4.935 CFM 

TAG-71-1129 
rj 2 4 " 0  l ~ , o  I 1.64:CFM 

3 0 2 1  lv. 30 CFM 

GLB-Bc-1004 EXHWST M( 

C 0 R R I D 0 R 
FIRST FLOOR 
100 
EXHAUST M( 

FROM ACCESS 
CORRIDOR 

100 
FIRST rLooR 

8.225 CFM 

TAG-71-1130 
1 c C F M  

3 2 "  REF DWC NO. ORAWC n u  
H V K .  GENERlL NOTES.SYSTEYS bNLl E W E N T  

3010 0ESK;NATORS 

IO11 H V K .  LEGEND. SYMBOLS b ABBREVIATIONS 

30 CFU 

GLB-8~-1000  

30 CFM 

3 0 2  

-20 INFILTRATION CFM 

TAG-71-1131 
1.645_CFM 30 CFM 

CLB-84-1001 
150 CFM 

FDP-71-4026 FDP-71-4025 

240 CFM 
EXHAUST AIR 

TO EXHAVST 
HEADER 

- 
OMP-71-413 

TAG-71-1132 1 2 C F M  - 
GLe-84-1010 

TAG-71-1133 
1 e C F M  

TAG-71-1134 e 16" 0 1 a C F M  

GLB-84-1002 

3 0 2  30 CFM J 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAQEYENT PROJECT 
M D u . y j R l L p L l l L D n l  

ACU-70-1000 ACU 70 1 02 

ACJ-70-lb00 68'' diATING Ac~-3~ool A C h - Z l  0 2  

=SET 0 e0.F COOLING 

7 

&&SET a 80.F COOLING 
nLA'mv qT e Et:; $~~~~~ 

1, 21 ?, 
TO ACU-70-1002 
CONTROL PANEL 
SHEET H0022 

TO ACU-70-1001 
CONTROL PANEL 
SHEET H0022 

TO ACU-70-1000 
CONTROL PANEL 
ShEET H0022 

19.780 CFM 
4 6  6 Fozi TO EXHWST > 

VENTILATION 
EOUPMENT 
ROOM 127 

- 1 9 . 7 8 0 s  SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

CONTROL MAGRW 

OUIWS n n E  



- 
I I L I I I I J I -7 J " I " 

MIXER ROOY B 

;@I 
2.150 CFM 

? -  

REF OWG NO. 

m10 

ID11 

DRAW!NG TITLE 
HVAC. GENERM NOTES, SYSTEMS M D  EQUIPMENT 
DESIGNATORS 

HVAC. LEGEND. SYUBOLS L MBREVIATIONS 

NOTES: 
1. FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS HOOZ 

ANC H0021. 4 8 2 2 .  2. FOR INSTRUUENTATION SYMBOLS AN0 LEGEND SEE SHEETS NO001 
AND NOOO2. 

3. OMP-71-4012 IS PROVIDED TO MLOW COR QEMOTE OPERATED 
ISCLATICN BETWEEN VENTILATION ZOh'ES 3 &D 26. 

B 

B 

B 

EXHAUST AIR 
€400 CFM Hoo32 > 

TO EXHAUST 
HEADER 

24'" 
MIXER ROOM A 

E a @  

EXHAUST PIR 1.850 CFM 

18"- HOD27 

FROM ACCESS 
CORRIDOR 
SECOND FLOOR 
204 

1.850 CFM - t  1.850 CFM 

14"' DMP17;-1;37 2,150 CFM 
18"" 

EXHAUST AIR 

FROM ACCESS 
CORRIDOR 
SECOND FLOOR 

H0027 

204  

SCRUBBER ROOM 

12071Q 

i9SF" 
EXHAUST NR CFM 

H0027 

FROM ACCESS 
CORRIDOR 
SECOND FLOOR 
204  

1 4 ' 0  L d  
FOP-71-4076 

i 
c 

9002M I- m 
OKP-71-4136 

1.400 CFM 
1 6 ' 9  

EXHAUST AIR I H0027 8 

FROM ACCESS 
CORRIDOR 
SECOND FLOOR 
2 0 4  EXHAUST VENTILATION 

EQUIPMENT ROOM 

El@ 
EXHAUST AIR 

FROM 
HVAC DECON 
VESTIBULE 105 

-1 (ELCFM 

-I% CFM lm4 %fix, I I ISSUE0 TO CONSTRICTION 
MIXER ROOM C ,m @ 

9 0 0  CFM 
COMPRESSOR (NOTE 3 )  
ROOM 112 900 CFM 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONUENTAL YANAGEYENT PROJECl 
I 19.780 CFM 

EXHAUST AIR 

: ~ ~ ~ l & c E s s  FDP-7!-4055 
SECOND FLOOR 
2 0 4  

HOC27 
46"0 DMP-%4130 

m -i 'ZO CFM 
2.300 CFM -k 2,300 CFM , _  

14"0 OMP'Iji-4139 ' 1.400 CFM 1,400 CFM 

-I= CFM 

SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

-mLE 

CONTROL DUCRM 

000076 
EXHAUST AIR 

20.700 CFM 
4 6 ' q  H0024 I 

TO RECEIPT. 
CLARIFER & 
FEE0 PUMP 
GALLERIES 
101A. 1010 L 1010 



l z s 5 D / I 0 I I I I I I 4 

8 4  

COYTNNER 
VESTIBULE 
ROOM 141 

D 

D 

D 

A 

I 6,500 CFM 
SUPPLY AR 

& - .  30"xl8" - H0026 ) 
DPR-70-4104 

FROM 
~ ~ ~ 7 0 . 1 0 0 0 ,  FDP-70-4041 
ACU-70-1001 b 
ACU-70-1002 

I 
I 

COMPRESSOR ROOM 

I SAR-70-1111 1 SAR-70-1113 
1.625 CFM 1.625 CFM 

4.875 CFM T 3.250 CFM 1.625 CFMT  PED 
22"XlB" 

1SAR-70-1110  1 1.625 CFM 

r 

I 1.300 CFM -t  
I A 1 

4.900 CFM - t  

SURVEY b DECON 
ROOM 140 (NOTE 6) 

K C S E E  NOTE 21 

EXHAUST IUR 
HOO28 

TO EXHAUST 
VENTli ATlON 
EOUIPMENT 
ROOM 127 

4.900 CFM 
26"0 

(SEE NOTE 31 
EOUIPMENT ROOM 

1,100 CFM 1,100 CFM 

TO HVAC 
DECON VESTIBULE 

14" 0 
YI 

5.880 C n 3.920 C h 7.840 CFM FM FH 1,960 CFM 
36"rZO " 24"x lW 

- - CrPPED 105 

r1 
i s m - 7 0 - 1 1 1 6  SAQ-70-1117 1SAR-70-1118 

1.960 CFM 1 1.960 CFM 1 1.960 CFM 

P 

c N 

EXHAUST AIR 
F .  H0027  

TO ACCESS 
CORRIDOR 
SECOND FLOOR 
2 0 4  

SAR-70-1114 8.700 CFM 
1.960 CFM - 

FC 
FDP-71-4052 

(NOTE 7 )  

OMP-71-4122 - 

FROM 
ACU-70-1000. 
ACU-70-1001 6 
ACU-70-1002 

EXHAUST IUR 
HOO28 4.900 CFM 

TO EXHAUST 
26"0 

ACCESS CORRIDOR THIRD FLOOR 
130010 

I 2.000 CFM - 2.000 CFM 1.500 CFM ,1.000 CFM 500 CFM 
d 

UPDLY AIR 
H0031 - Y 

16'x16" OPR-?OL4109 4 FROM 
ACU-70-1000, 
ACU-70-1001 6 
ACU-70-1002 

DHT-70-1001 
DUCT HEATER 

270KW 

NOTES: 
1. FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS '10020 

2. ROOM NO. 1:2 IS ISOLA3LE FROM DMP-7:-40:2 S E E  H0028). 

3. ROOM NO. 200 IS ISOLAQLE FROM OMP-7i-4Gll (SEE HGC30) 

4. FOR HSTRUMENTATION SYUEOLS AN0 LEGEND SEE SHEETS NO001 

AN0 H0021. 

AND NO002. 

5. TE. TT FURNISHED WITH DUCT HEATER. (REFERENCE CONSTRUCTION 
SPECIFICATION SFCTION 15895.) .~ . ._ . . . . . 

6 OMP-71-4013 6 4017 ARE PROVlOED TO ALLOW FOR 
AUTOMATIC CONTROL FOR BYPASS MODE OPERATION. AN0 
ALSO TO &LOW FOR REMOTE OPERATED ISOLATION BETWEEN 
VENTILATION ZONES 3 AND 28 

7. OMP-71-4051. L FOP-71-4052 ARE PROVIDED TO &LOW FOR REMOTE 
OPERATED ISOLATION BETWEEN VENTILATION ZONES 3 AND 28. 
H ADDITION. FDP-71-4052 &SO &LOWS FOR AUTOMATIC CLOSURE 
H THE EVENT Of A SIGNAL FROM THE FIRE A L A R M  SYSTEM. 

, FOR EOUIPMENT SIZES AN0 INFORMATION SEE EOUIPMENT SCHEDULES 

. ------- INDICATES BYPASS OUCTWORK. SEE PARACRWC 7.0 ON 

SHEET H0074 AND H0075. 

SHEET HOOZO FOR OETULS OF BYPASS MODE OPERATION. 

INTERLOCKS: 

0 HARD-WIRED INTERLOCK FROM ACU-70-1000.1OD1 b 1002 

REF DUG NO. DRAWING TITLE 
DESIGNATORS HVAC. GENERAL NOTES. SYSTEMS LhD EQUIPMENT 

HVAC. LEGEND. SYMBOLS b bBBREVIATIONS 

3 

l m l  w KIiA. > I ISSUE0 TO CONSTRUCTION 

-- 4 8 2 2  

C 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVRONYENTAL YANAGEMENT PROJECT 

SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

conma MAY 

DluIycm 

.-.- I., n I 

I94X-3900-H-01701 lH00291 0 
I 8 

000077 
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REF OWG NO. 

lolo 
1011 

8.700 CFM 
28"0 

EXHWST AIR 
HOOJ2 

FL  

(NOTE 4) 
DMP-71-4027 TO EXHWST WS-71-1001 

HEADER 

~~ 

DRAWING TITLE 

HVAC DESIG~~ATORS CENERU NOTES.SYSTEYS *HD EOUIPUENT 

HVAC. LEGEND. SYMBOLS I ABBREVIATIONS 

EXHWST AIR 

OECON VESTIBULE 
139 

EXHAUST AIR 1 noo31 -> 
FROM 
DRY ADDITIVE 
ROOM 301 

4.900 CFM NORMAL MODE 
2 6 " 0  (0 CFM BYPASS MODE) ' 

TNsT *IR 

FROM 
COMPRESSOR 
ROOM 112 

1.300 CFM NORMU MODE . H0029 7 
16"O IO CFU BYPASS MODE) 

EXHAUST AIR 

FROM PRODUCT 
CONTAINER 
VESTIBULE 
141 

600 CFM- 
INFILTRATION 
NORMAL MODE 

8 7 0 0  CFM- 
THROUGH 
ROLL-UP DOOR 
OURING BYPASS 
MODE 
(NOTE 5 )  

-I laCFM 

-I= CFM 

1.300 CTM 

i- 

CONTAINER SURVEY 
L OECON ROCY 
i@ - 

2.900 CFY 
-k 

2.900 CFM 
-I- 

PRODUCT FILL ROOM A ATM 

I I 
2.900 CFM 

iNT-901019-%"T- ~ ~ 1 N T - 9 0 1 0 2 0 ~ j h . ' T - 1 3 4 0 ~  13405 

I 
j 0 2 1  I I HOV-90-1019 

2.900 CFM 
16" 0 

I 

1.100 CFM 
UIT 

EXHWST AIR 

TO ExnwsT 
VENTILATION 
EOUIPMENT ROOM 127 

Y 

1.%FM 
EXHWST AIR 

H0029 
FROM 
EOUIPMENT 
ROOM 200 

1,100 CFM 
- I  - 

1 4 ' 0  DMP-71-4124 >i - 
DMP-71-4011 

(NOTE 31 

1.%FM 
EXHWST AIR 

H0029 
FROM 
EOUIPMENT 
ROOM 200 

1,100 CFM 
- I  - 

1 4 ' 0  DMP-71-4124 >i - 
DMP-71-4011 

(NOTE 31 

ATM 

t i  
OHOV-90-1020 

2.900 CFM 2.900 CFM 
P .  

16"d DMP-71-4157 
- 

NOTES: 
1. FOR W A C  CONTROLS SEOUENCE OF OPERATION SEE SHEETS 

H0020 AN0 HOO21. 
2. FOR INSTRUYENTATION SYMBOLS A W  LEGEND SEE SHEETS NOOO: 

AW NOOOZ. 
3 DUP-71-4CllIS PROVIDE3 TO ULOW FOR REMOTE OPERATE0 

ISOLATION BETWEEN VENTILATION ZONES 3 *NO 28. 

4 DMP-71-4027 IS PROVIDE0 TO WTOMATICALLY CONTROL THE 
MOUNT OF AIR K ING EXHAUSTED FROM THE ClLL ROOMS. 

5. REFERENCE PPFIAGRPPH 7.0 ON SHEET H0020 FOR OETNLS OF 
BYPASS MODE OPERATION. 

m Is5uED TO CONSTRUCTION 
nul a*n I 

- w m v  n u  m an 

UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNALD ENVRONNENTAL YANAQEYENT PROJECT 
lnspuycRlEsRmm 

SILOS lAN0 2 

HVAC 
REMEDIATION FACILITY 

DRulem 

CONTROL Mu;RbAi 

4 8 2 2  

078 



I L I 4 I 7 I I " I 

.____ E3 L___., 

REF OWG NO. 

0010 

DO11 

ORAWWG TITLE 
HVAC. CENERK NOTES. SYSTEUS *I(D EOUIPMENT 
OESGWTORS 

HVAC. LEENO. SYMBOLS (I AEBREVIATIONS 

I 

NOTES: 
1. FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS 

2. FOR INSTRUMENTATION SYMBOLS AN0 LEGEND SEE SHEETS 

H0020 AN0 H0021. 

NO001 AN0 N0002. 

- , 4 8 2 2  
SOV - 714016 o=* I 

DRY ADDIT.VE ROOM 3. OMP-71-4014 THRU 4016 AN0 OMP-71-4018 THRU 4020 ME 
PROVIDE0 TO ALLOW FOR AUTOMATIC CONTROL FOR BYPASS 

K L O W  FOR REMOTE OPERATED ISOLATION BETWEEN VENTILATION 
ZONES 3 AN0 28. 

SHEET H0020 FOR OETULS OF BYPASS MODE OPERATION. 

MODE OPERATIOR:. IN ADDITION. OMP-71-4014. 4016.4oia. 6 4020 

4. ------- INDICATES aymss OUCTWORK. SEE PWACRAPH 7.0 ON 

A 

B 

D 

B 

ACU-70-1000. FOP-70-4044 . 
ACU-70-1001 & 
ACU-70-1002 

EXHAUST AIR v-Y-1 HOOJO > 4,900 CFM NORMK MODE 
I O  CFM BYPASS YO ) 

TO CONTWER 
SURVEY b OECON 
ROOM 140 

DMP-71-4016 
(NOTE 3) 

OMP-71-4150 

1.300 CFM 
26"0 

0 --r 
I N T - 9 0 1 l l I - ~ ' T - 1 ~ 4 0 5  7 t  INT-901113-~"T-U405 7 2.000 CFM I SUPPLY UR < H0025 

TO ACCESS CORRIDOR 
THIRD FLOOR 
ROOM 300 

Wx16' '  k 
FOP-70-4045 

3 

SURVEY OECON VESTIBULE 7 
1.500 CFM - EXHAUST UR 

FROM ACCESS 
CORRIOOR 
FIRST FLOOR 100 

PROOUCT CONTANER VESTIBULE 

1 1 4 1 ) o  

400 CFM 
-I- 

SOV-71-4018 opHLos$ 

DMP-71-4018AlB 

300 CFM 
EXHeUST /UR 

COMPRESSOR 
ROOM 112 

4 0 0 s M  k- I 
100 CFM 
INFILTRATION 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVRONYENTAL YANAaEYENT PROJECT 
n6DIu*yERIEsmBI 

SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

CONTROL MICRW 

DIu.wcm 

/' 000079 EXHWST AR 
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REF DWC NO. 

OD10 

0011 

DRAWING TITLE 
H V X .  GENERAL NOTES. SYSTEMS *ND EOUPMENT 
DESIGNATORS 

HVAC. LEGEND. SYMBOLS b ABBREVIATIONS 

- ~ _ _ _ _ _ _ _ _ ~ ~  ~~ 

NOTES: 
I. POI'S ARE FURNISHED. MOUNTED WlTd FILTRATION UNITS. SEE 

I. OAUPERS. ACTUATORS AN3 POISTONERS FURMSHED. MOUNTED 

SPECIFICATION ES-JM-FLT-71-1000 

WITH FILTRATION UNITS. (XEFERENCE EOUIPMENT SPECFICATION 
ES-FLT-71-1000.1 

H0020 AN0 H0021. 

NO001 AND N0002. 

STANOING-BY AT ANY GIVEN TIME. 

I. FOR HVAC CONTSOLS SEOUENCE Cr OPERATION SEE SHEETS 

1. FOR !NSTRUMENTATION SYMBOLS AND LEGEND SEE SHEETS 

j. ANY TWO HEPA FILTER UNITS WILL BE OPERATING *NO ONE 

3. ------- INDICATES BYPASS DUCTWORK. SEE PARACRLPH 7.0 ON 
SHEET HOD20 FOR DETAILS OF BYPASS MODE OPERATION. 

,. OUTSIDE AIR INLET SHALL BE PROTECTED BY A BIRDSCREEN. 

240  CFM 
R"O 

XHAUST AIR 
H0027 ) 

FROM GLOVE BOXES 
ACCESS CORRIDOR 
SECOND FLOOR 204 

EXHAUST AIR 

FROU MIXER 
ROOMS 
A-E i C I 

B 

FILL ROOMS 
A B b C  

I. OMP-71-4028 IS PROVIOEO TO AUTOMATICALLY CONTROL THE 
AMOUNT OF OUTSIOE AIR INTRODUCED INTO THE EXHAUST HEADER IN 
ORDER TO LIMIT THE NEGATIVE PRESSURE WITHIN THE EXHAUST 
HEADER. SEE PARAGCRLPH 9.3 ON SHEET H0020. 

3. FOR EOUIPMENT SIZES AND INFORMATION SEE EOUIPYENT 

0. REFERENCE PARAGRAPH 9.3 ON SHEET HD02D. 

SCHEDULES SHEET HO074 AN0 M075. 

22.040 CFM NORMAL MODE 
I (26.099 CFM BYPASS MODE1 "> 

CONNECTIONS (TYP) 

DMP-71-4029 
(NOTE 2)  

FLT-71-1OQQ 

63"0 

!NT-9ollGs-k";-13i3s 

i 

i 
ATM 

(NOTE 71 

BKO-71-4305 
(NOTE 101 E 

i--.---+ ____ -I 
RAC-90-1047 I 

OMJ-71-4160 

EXHAUST AB 

I 
44"0 

: 
~ I N T - 9 O l l ~ - % " T - l 3 4 0 5  INT-901110-%"T-13405 

---+--- 

C 

FROM 
SUPERNATANT 
TPUK ROOM 
l 0 lC  

(NOTE 71 b/ 
22.040 CFM NORMAL MODE 

14-0 (26.090 CFH BYPASS MODE) 

OMP-71-4031 
(NOTE 21 

FLT-71-1001 CONNECTIONS (TYP) 

FL 
OW-71-4028 

(NOTE 8) 

OA 

D 

j D M P - y 3 4  

CONNEC 

7 
22.040 CFM NORMAL MODE 

4 4 " 0  (2b.090 m L )  

DMP-71-4033 
(NOTE 2) 

CONNECTIONS (TYP) 

7 
22.040 CFM NORMAL MODE 

4 4 " 0  (2b.090 m L )  

DMP-71-4033 
(NOTE 2) 

I I 

DEPARTMENT -OF ENERGY 
FERNALD ENVIRONMENTAL MANAQEHENT PROJECT 

TI0 muyc PlLPyIED 87 

, , 
r. - -. ..- T L ,  -, ,-,"us 

HEPA FILTRATION UNIT 

FLT-71-1001 
HEPA FILTRATION UNIT 

_ _  
HEPA FILTRATION UNIT 

SILOS 1AND 2 

HVAC 
REMEDIATION FACILITY 

CONTROL QUCRAU 

DIuucnnE 

EXHAUST AIR 

& TO +I0033 EXHAUST > 
FAN-71-1000 b 
FAN-71-1001 

000080 



I I / I s I 4 I J I D I I I D 

B 

B 

B 

W 
I 

TO 
ATMOS'HE RE : 

44.080 CFM NORMAL MODE 
(52,180 CFM BYPASS MODE1 

FLX-71-10016 

44.080 CFM NORMAL MODE 
60'8 (52.180 CFM 3YPASS 

BKD-71-4304 
(NOTE 3) 

FAN-71-1000 
EXHAUST FAN 

52.180 ACFM MAX 
140.000 SCFM) MIN 

MTR-71-1OW 
FAN M O T m  

150 HP 

FAN-71-1001 
EXHAUST FAN 

52,180 ACFM MAX 
ii6.655 Si%> UC: 

MTR-71-1001 
FAN MOTOR 

150 HP 

(NO' 

44.080 CFM NORMAL MODE 
) 6 0 0  (52.160 CFM BYPASS MODE) 

CONTINUOUS EMISSIONS 
MONITORING BUiLDlNG 

(NOTE 5 )  

$TK-71-1000 
EXHAUST STACK 

54"0 x 1.30'-0 HIGH 

M-71-1000 

MONITORING 
CONT%JOUS EMISSIONS UR%&&% UMT 

VOTES: 
1. FOR W A C  CONTROLS SEOUENCE OF OPERATION SEE SHEETS 

2. FOR INSTRUMENTAT$ON SYMBOLS AND LEGEND SEE SHEETS 

3. BACKDRA'T DAMPERS ME FURNISHED WlTC FANS. IREFERENCE 

4.  ACU FURNlSkED WITH CEM BUILDING. [REFERENCE CONSTRUCTION 

5. ISOKINETIC STACK SNPLING SYSTEM ICEM-71-10DO) WILL BE 

5. FOR EDUIPMENT S?ES AND INFORMATION SEE EOUIPUENT 

H0020 AND H0021. 

NO001 AND SOC02. 

EOUIPMENT SPECIFICATION ES-JM-FAN-71-IOJC.) 

SPEClFlCAT!ON SECTION 13125.) 

PROVIDED BY FLUOR FERNALD. INC. 

SCHEDULES SHEET H0074 AND H0075. 

REF DWG NO. DRAWING TITLE 
HVAC GENERAL NOTES. SYSTEMS WXl EQUIPMENT 

HVAC. LEGEND. SYMBOLS b bEBREVUTIONS 

DESIG~ATORS 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL YANAQEYENT PROJECT 

snos imo 2 
0RNlGnn.E 

HVAC 
REMEDIATION FACILITY 

4 8 2 2  



I I I I .a I v I - 
IOTES: 

9.740 CFM - 5.450  CFM 3.315 CFM 1.190 CFM 
I 4- 4 -- +- - 78"rZA" 2Wr15" 28"r16" 

6.900 CFM 
. 28"r24" 

+ 4 8 2 2  
THE YR CONIi IONNG UNlT AND CONDENSING UNIT SHPLL BE 
CONNECTEC TO iHE STAND-BY POWER SYSTEU. 

FOR EOUI?MENT SIZES AN0 INFORMATION SEE EOUIPMENT 
SCHEDUIES SHEETS HOD74 AN0 H0075. 

CONTROL PANEL/DISCONNECT SWITCH FURNISHED WITH ACU. 
MOUNTEO AND WIRED. SINGLE SOURCE POWER SUPPLY REOUIRED 
(REFERENCE EOUWENT SPECIF1CAT:ON ES-JM-ACU-70-1000.) 

ROOM TEMPERATURE SENSOR FURNKHED WTH ACU. LOCATED 
IN CONTROL ROOM 146. (REFERENC EOUPMENT SPEClFlCATlON 
ES-JM-ACU-7D-lDOO.) 

SMOKE DETECTOR FURNISHED. MOUNTEO AND WIRED BY FIRE 
&.ARM SYSTEM VENDOR. 

POI'S ARE FURNISHED, MOUNTED WITH ACU. (REFERENCE 
EOUIPMENT SPECIFICATION ES-JM-ACU-70-1000.) 

FOR HVAC CONTROLS SEOUENCE OF OPERATION SEE SHEETS 
H0020 AND HOO21. 

FOR INSTRUMENTATION SYMBOLS AND LEGEND SEE SHEETS 
NO001 AND NO002. 
REFRIGERATION PlPHC AND CONTROL WRING BETWEEN ACU AND 
CONDENSING UNIT FURNISHED AND INSiPLLE3 BY CONTRACTOR 
?ER MAVUFACTU?ER'S INSTRUCTIONS. 

B 

B 

B 

1 1 
FDP-77-4085 

FC 
FOP-77-4083 

I L  18,. 

5 2 0  CFM 

I I I 12"X12" 

5 .  
FC 

FOP-77-4081 
bi? 
0' e r  
c 

I: L m  0 .x 

o m  
r! 

-?AQ-77-1001 

?it CFM 1 
WOMENS DONNING 

ROOM 

, 
i 1 :$-77-1008 1 

-150 CFM 

I .  6 %  
Ob 
8 

i? OPR-77-1189 

I 1 RAR-77-1005 
12x12 

1 5y CFM 
MENS DONNING 

ROOM 

rn@ 

1 SAD-77-1009 1 SAD-77-1010 
9.9 9x9  

- 2 6 0  CFM -260 CFM 

z E. 
0: 

h B m  
$ "  

ob, 
0 :- 

L I  

OPR-77-4188 OPR-77-4187 

INTERLOCKS: 

0 ~oMW;L5S;$Tl~OWN ON SMOKE DETECTION IN 

@ UPON SMOKE DETECTION IN EITHER ROOM 130 OR 131 

0 L 4081  WILL CLOSE TO ISOLATE THAT ROOM. 

@ WILL BE POSTED IN CONTROL ROOM. 

FDP-77-1082 L 1085 WILL CLOSE TO ISOLATE THOSE 
ROOMS. 

UPON SMOKE OETECTlON IN ROOM 132. FOP-77-4080 

ACU WILL SHUT DOWN ON SMOKE DETECTION. A L A R M  

DRAWING TinE REF DVG NO. 

MSIGNATORS 

WAC. LEGEND. SYMEOLS L LBBREVUTIONS 
t I 1 

6 7 0  CFM I 

P l Z "x12  
\I 

FDP-77-4084 

(NOTE 7. TYP) 

REFRIGERANT 
ACU-77-1OOOA [NOTE LINES 10) ! CN[)-77.10M 

I I N 
mronu ISSUED TO CONSTRUCTION 

OUI a r m  I 
*IuImD*IT 

m E P I L y p s * I I p p ( B - ~  

UNITED STATES 
DEPARTMENT OF ENERGY 

ERNALD ENVRONYENTAL MANAGEMENT PROJECT 
lBDu*GpIILPmLpT 

ELECTRIC 
HEATING COIL u 

I ,_____ -- - -_ 
\ 

OUTSIDE YR : 1,100 CFM 8.000 CFM 

SILOS 1 AND 2 

HVAC 
HEMEDIATION FACILITY 

DIu.ycTmf 

TROUBLE 
ALARM 

aCU-77-1000 

Q O O O 8 2  
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(NOTE 41 (NOTE 4) (NOTE 4) (NOTE 4)  

6.000 CFM 

SET a O *  C0OL:NG 
68' HEATING 

I :8f1j77-1143 t $;;;77-1141 
t$AJ?;~--1139 

t;8%;77-1137 4:8$;77(;77-1135 

800 CFM 800 CFM I 800 - - M  800 CFM I800 CFM 

3.20C CFM T ~ . , 8 0 0  C 7 M . E  6.40C CFMc I= 1 
34"r16" 34"r32' 

: Sffl-77-1154 1 :8T!-77-1152 
78M&77-1150 1 ;;.1;77-1148 1 :8y1;77-i146 

1800 CFM 800 CFM 1 800 CFM 8C3 CFM 800 CTM 
I 1 18112 

EMPTY CONTAINER STAGING ROOM 
!11L) @ 

4.000 CFM - 
EXFILTRATION 

ACU- 77 - 1001 
AIR CONDITIONING WIT 

SUPPLY FbN 
8,000 CFM 0 3 SP 

10 HP 
9WW HEAT 

ACU-77-1OpZ 
AIR CONOlTlON!NC UNIT 

SUPPLY FI\N 
8.000 CFU 0 3" SP 

m YP 
9OKG '*A1 

I " 
NOTES: .- _ _  

1. CONTROL PANEL MOTOR ST*RTER/OISCONNECT SWITCH FURMSHEO 
WITH MU. MOUNkO AN0 PRE-WIRED. (REFERENCE CONSTRUCTION 
SPECIFICATION SECTION 15895.) SINGLE SOURCE POWER SUPPLY 
REQUIRED. 

2.  ROOM TEMPERATURE SENSORS FURNISHED WITH ACU. IREFERENCP 

5. SMOKE DETECTOR FURNISHED. UOUNTEO. b WIRE0 BY FIRE 

4. PDI FURNISHED WITH M U .  (REFERENCE CONSiRUCTlON 

CONSTRUCTION SPECIFICATICN SECTION 15895.) 

ALbRM SYSTEY VENDOR. 

SPECIFICATION SECTION 15895.) 

5.  FOR WAC CONTROLS YOUENCE OF OPERATION SEE SHEETS 
HOOZO AND H0021. 

6. FOR EQUIPMENT SIZES #NO INFORMATION SEE EWPMENT 

7. FOR INSTRUMENTATION SYUQOLS AND LEGEND SEE SHEETS 

SCHEOULES SHEET H0074 bU0 H0075. 

NO001 AND N0002. 

REF OWC NO. ORAWYC TITLE 

HVAC. E N E R # L  NOTES. SYSTEMS AND E W W E N T  
DESIGNATORS 

H Y G  LEGEND SYYBCLS AN0 ABBKVIAT!ONS 

I 

lSSUE0 TO CONSTRUCTKIN 

WYS *o VAlC ~ 0 1 ~ W o I -  -m 

UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNALD ENVIRONMENTAL YANAOEWENT PROJECT 
n6DpuIimmm 

SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

EUPTY CONTAQaR STAGHC ROOM CONTROL OUCRMI 

DpuIi 1m 

; 4-82 2' 
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NOTES : 
1. SMOKE DETECTOR FURNISHED. MOUNTEO. AM2 W.RE0 BY FIRE 

!. TE. TC FURNISHED WITH W I T  HEATERS. (REFERENCE CONSTRUCTICN 

$. POI FURNISHED. MOUNTEO WlTh M U .  (REFERENCE CONSTRUCTION 

._ CONTROL PANEL MOTOR STARTERIOISCONNECT SWITCH FURNISHED 

SPECIFICATION SECTION 15895.) SWGLE SOURCE POWER SUPPLY 
REOUIREO. 

DETECTION VENDOR. 

SPECIFICATION SECTION i5895.) 

SPECIFICATION SECTION 15895.) 

WITH MU. MOUN~EO NO PRE-WIRED. (REFERENCE CONSTRUCTION 

8. OMPER MOTOR AI40 INTERLOCK PRE-WIREO. 
i. EXHAUST FAN FW-77-1004 SHALL RUN CONTINUOUSLY EXCEPT 

WHEN THE CASCADE HVAC 'SYSTEM IS IN THE BYPASS'MOOE. NO 
s n u  BE CONNECTED TO THE STAND-BY POWER SYSTEM. 

no020  AND ~ 0 0 2 1 .  
'_ FOR W A C  CONTROL SEOUENCE OF OPERATION SEE SHEET 

,. FOR EOUIPMENT SIZES *ND INFORMATION SEE EQUIPUENT 
SCHEDULES SHEET H0074 AND H0075. 

AN0 N0002. 

ON WEST AN0 EAST ENDS OF BUILOING. LOW TEMPERATURE 
ALARM SET POINT AT 35' F. 

I. FOR WSTRUMENTATION SYMBOLS AN0 LEGEND SEE SHEET NO001 

), TEMPERATURE SENSORS LOCATE0 AT ROOF TRUSS LEVEL 

4 8 2 2  

, _ _ _ _ _ >  i t  
j 5,000 CF 

I 

INTERLOCKS: 
3 WHEN M U  SUPPLY F W  IS ENERGIZED. ASSOCIATE0 EXHAUST 

9 WHEN M U  SUPPLY FAN IS DE-ENERGIZEO. DAMPER WILL 

3 AHHiUWki B ; : ~ " P o " ~ ~ o S ~ U Y ' o ~ O ~ o ~ ~ E  MTECTION. 

3 :gWL LIIFNALWJMO;yZY;$ TO PROCESS CONTROL SYSTEM 

3 

FAN IS ENERGIZED. AS LHU SUPPLY FbNS ARE E-ENERGIZED. 
GSOCIATEO EXHAUST FbNS ARE DE-ENERGIZED. 

WHEN M U  SUPPLY FAN IS ENERGIZED. OAJAPER WILL OPEN. 

CLOSE. 

ALL M U  SU?PLY F W S  AN0 EXHAUST FANS *RE DE-ENERGIZED 
WHEN REMEDIATION BUILDING CASCADE HVAC SYSTEM GOES 
UTC BYPASS MODE. 

I 

7.000 CFM - 
EXFILTRATION 
(MAXIMUM) 

I SAR-77-1155 
44x44 
12,000 CFM 

SAR-77-1160 
44x44 
12.000 CFM 

c 

SAR-77-1165 
4 4 r 4 4  
12.000 CFM 

44144 
12,000 CFM 

_-I-- 

12.000 CFM 12.000 CFM 
c c 

SAR-77-!157 SAR-77-1158 
44.44 44x44  
12.000 CFM 12.000 CFM 

SAQ-77-1159 
, 44x44  
I 12.000 CFM 

4 

SAR-77-1162 SAR-77-1163 

44144 12.000 CFM 44x44 12.000 CFM 

SAR-77-1164 

SAR-77-1168 
14x44 
12.000 CFM 

SAR-77-1167 
44x44 
12.000 CFM 

c- 

REF DWG NO. DRAWING TITLE 

HVAC. GENEfUl NOTES. SYSTEYS *K) EQUIPMENT 
DESIGNATORS lo10 

m11 WAC. LEGEND SYYBOLS Lw *BBREVIATIONS 
SET 0 4O.F 
(NOTE 2) 

CONTANER RAILCAR LOADING AREA 

& ? # % & ? ? U N I T  
SUPPLY FW' 

50.000 CFM 0 3 SP 
50 HP 

FAN-77-100Q - .  MU-77-1002 _ _  
AIR HANDLING UNIT 

SUPPLY FAN 
60.000 CFM 0 3" SP 

5 0  H? 

EXHAUST FAN EXHAUST FAN 
56.000 CFM 0 0.25" SP 56.000 CFM 0 0.25" SP 

io nP 10 HP 

NU-77-1004  
AIR SUPPLY H w o L m c  FAN UNIT 

50 nP 
60.000 CFM 0 5" SP 

FAN-77-1W6 
EXHAUST FAN 

5,000 CFM 0 0.375"SP 
1 HP 

wwnJ ) ISSUE0 TO CONSTRUCTION 

-v Iyn If" n I ... 
I n u s  yo DAn w m m a * l u p o p - m c R p m  

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL UANAQEMENT PROJECT 
rrBDuIuGsREpm6-i  

EXHAUST FAN 
6.000 CFM 0 0.25" SP 

10 HP 

SILOS 1 AN0 2 

HVAC 
REMEDIATION FACILITY 

CONTMUfR RULCAR LO-C AREA CONTROL DIAGRAM 

DuIuG m L E  

ELECTRIC UMT HEATER 
HORIZONTAL 

1/15 HP 12.5 KW 

0630084 

E Du[ 

40750 
mnaaxm um -10 

N I A  

94X-3900-H-01710 

a 
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B 

B 

B 

ROTATING 

FLEX TUBING 

CON-YNEQ LID 

J I B  a EMPTY CONTNNER 

FROM ROOM 140 
<Nc5191 

- 
CONTAINER SURVEY 
AND DECON ROOM 

7 
, . _ .  . . .  . .  I I I . :_ ._:. ... .._. . 

FILL ROOM A CAR 
WT-24-1002A 

FILL ROON D CAR 
WT-14-10028 

FILL ROOM C CAR 

EMPTY CONTNNER < NO522 
TO FILL 
ROOM 135 

EMPTY CONTNNER 

TO FILL 
 ROOM-^^^ 

CRH-24-1001 RLD-24-1000 
CAR LOADING 

CONTAINER GRAPPLE 
12 TON 

SEE NOTE 3 

CRH-24-1003 FAN-24-1005 

200 LB 5 HP 

CART LOeDlNG MWORAIL 
16 TON 

SEE NOTE 3 

CONTAINER LID HOIST VACUUM HOIST FAN 

4aov .  3 PH 

CRT-24-10028 CRT-24-10021 

10.5 TON 10.5 TON 
30 FPM 30 FPM 

FILL ROOM A CAR FILL ROOM E CAR 

NOTES: 
1. FOR SEQUENCE OF EVENTS SEE SHEET F0504  
2. SEE SHEET N0700. NO701 AND NO702 FOR 

3. SEE SHEET NO519 FOR MONORYL AND G R W ' L E  CONTROLS 

4. X X X  SOXED IJUMBESS XPRiSENT ROOM NUMBERS. SEE GENERAL 

CONTYNER TRANSFER CARS. 

APANGEMENT DRAWING FOR ROOM LOCAXONS. 

INTERLOCKS: 

REF DWG NO. I DRAWING nnE 
WING. VALVES WD UBCELLbNEOUS 

I 
I 

- 1  I l l  

I m l W  I* 0 1 ISSUED TO CONSTRUCTION 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAQEYENT PROJECT 

SILOS 1 AND 2 

INSTRUMENT ATlON 
PIPING AND INSTRUMENT DIAGRAM 

ORuwSTmE 

1 4 8 2 2  . 

000085 
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REF OWG NO. 

Do01 

DO02 

DRAWING TITLE 

PPWG.VMVES bND UISCELLANEOUS 

INSTRUMENTATION 

I 8 

NOTES: 
1. =OQ SEOUENCE OF EVENTS SEE SHEET F050L. 
2. SEE SHEET N l l W  FOR PRODUCT FILL CHUTE. 
3. SEE SHEET NO700 FOR CONTKNER TRANS'ER ZAR. 
4 SEE SHEET NO700 FOR DGOR CONTROL DETALS. 
3 XXXl &XEC NUMBERS REPRESEhT ZOOU NUMBLRS. SEE GENERAL 

&N&EN7 DRAWING COR 900M L3CA7IONS. 

U 

4 8 2 2  Q34-1009A 

B 

B 

B 

INTERLOCKS: 1 
SYSTEM 24 .-- /:I S W T E M  50 

. .- .- 4 Y  

- T O  AMBIENT 41R 

SHW-83-10004 

_.._ 
LSR-24 - 1007A 

NOTE 2 h 
SYSTEM 24 I SYSiEM 4 0  

I EaliD'UENT *ND YSCELLINEOUS DO03 CAM-24-1005A 

Cb-403040-!"-13E 
MANIPULATOR NO800 I 

I 

@ 
CAM-24-1003A - TOOL iABLE 

! CONTAINER 
' LASER 

LSR-24-1007A u 

? 

CAM-24-1OOLA 

-- c _ _ _ _ _ _ _ _ _  --------- r--I 
I 
I 
I 
I 
i 

CONTUNER I 
I 
I 
I 
I 
I 

(FILL STATION1 

1 

1--7--------- 3-7 
I 
I 
I 
I 

I CONTAINER I 
(LID REMOVAL b I I INSTALLATION STATION) I 

I 
I 
I 
I 
l 

I I  

3 DpmroJl9tl ISSUED TO CONSTRUCTK)N 

E" -7 I u v a Y l  I 
0. -mmmifmuz-IIDLIIpm lnrS W DATE 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNAD WFRONMENTAL MANAGEMENT PROJECT 

EMPTY/FULL 
CONTAINER <-> 
TO/FROM ROOM 140 

PRODUCT 
FILL ROOM "A" 

SILOS 1 AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

DluDclRLT 

&SD-24-l008A 

PRODUCT FILL CHUTE A CAMERA SEE NOTE 4 60.000 LB lHR 
16" TRAVEL 

F R T - 2 4 - 1 0 0 2 ~  S r w - 8 3 - l o m  CtU-24-1006A GMN-24-1019A TTE-24-10004 CeM-24-1004A CAM-24-1005A UR-ZA-lOD7A fPM-24-1003b 
FILL STATION A G W T R Y  CAMERA FILL ROOM A G W i R Y  GANTRY TOOL TABLE A FILL STATION FILL STATION 
SHlELD WINDOW MANIPULATOR 65" W X 30" L X 3 5  H CAMERA CWERA 

FILL STATION FILL ROOM A C M  FRODUCT FILL ROOM A DOOR 

Y-W TALL X 200 LB 
4'-11" WIDE 7' X 10' X 2' X 360' 

WORKING ENVELOPE 

000086 

I 3 I 7 I A I 5 I li LIE, W W O J  I m 0- 
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REF DWC NO. DRAWYC TITLE 

NOTES: c 1. FOR SEQUENCE OF EVENTS SEE SHEET F0504. 
2. SEE SHEET NlI01 FOR PRODUCT FILL CHUTE. 
3. SEE S E E i  N07W FOR CONTAINER TRANSFER CAR 
4. SEE SHEEi NO701 FOR OOOR CONTROL OETNLS 

- 4622-  L 

5 . m  BOXED S2MYBERS REPRESENT ROOM NJHBERS SEE GENERk 
d W G E M E N T  DRAWING FOR ROOM LOCATIONS. 

I CA-405036-2"-136 I COMPRESSED AIR 
NO552 ) 

INTERLOCKS: 

l l  SYSTEM 50 SYSTEM 2 4  -t-- /il 

AUBIENT AIR 

SHW-83-10311l 

SYSiiN 26 1 SYSTEM 4 0  

J 
LID 

FASETNER 
HMI 

( M I X :  

ID02 I MSTRUIIEMATION 

I ,-,I/ 
MOJ I EWPUENT *FID M C E L L W E W S  CAU-24-10058 

CA-403036-1"-136 

I I !  

1 GUN-24-10198 i 
L J 

m ; CONTAINER 
' LASER w - 2 4 - 1 0 0 4 8  

TOOL TABLE 

TB-24-1 

I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

? --c::=:z::::j---i 
I 
I 
I 
I 
I 

CONTAINER I 
(FILL STATION1 I 

I 
I 
I 
I 
I 

lmmnulw I*  I lbSuED TO CONSTRUCTION 
CONTAINER 

INSTALLATION STATION) 
(LID REMOVN a 

EMPTYlFULL 
CONTAINER <-> 
TOlFROM ROOM 140 

PRODUCT 
FILL ROOM "B" DEPARTMENT -OF ENERGY 

FERNALD ENVIRONMENTAL YANAQEYENT PROJECT 
ns-wcwtmw 

SILOS lAN0 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM SHW-83-10008 C A M - 2 4 - 1 0 m  GMN-24-10198 TTE-24-1- - -  C4U.24-100s LSR-24-10078 c&i -24 .100~  CRT-24-1OQZB A S O - 2 4 - l O w  

CWERA SEE NOTE 4 
FILL STATION B GANTRY CAhiERA FILL ROOM B GANTRY GANTRY TOOL TABLE B FILL STATION FILL STATION 
SMELO WINDOW MANIPULATOR 65" W X 30" L X 35" H CAMERA CAMERA 60.000 LBlHR 
3-11'' T B L  x 2 0 0  L 3  1 6  TRAVEL 

FILL ROOM e CAR PRODUCT FILL ROOM B DOOR PRODUCT FILL CHUTE B FILL STATION 

4'-11" WIDE 7'  X I o '  X 2' X 360' 
WORKING ENVELOPE 

C O N T M R  FhLlNC SYSTEM - SHEET 3 OF 0 

043 0887 
K w lyll 

m m x m  

94X-3900-N-01127 

a 



1002 

1003 

YSTRUMENTATION 

ECUIWENT u9) Y G C E L L M O U S  

1 l-lW 1% lSSUED TO CONSTRUCTION 

n L - 0 I - w  Doclslrn 
am l l l " " l  CI 

* I u s  uo OlTT 

I 0 I I L I J I Lt I J I 0 I I 
~ ~~~ _____ ~~ 

NOTES: 
1. FOR SEOUENCE OF EVENTS SEE SHEET F0504. , 

2. SEE SWEET N1102 FOR PRODUCi FILL CHUTE. 
3. SEE SHEET N 3 i 0 2  FOR CONTAINER TRAYSFER C b R  
4.SEE ShEET NO702 FOR DOOR CONTROL DETAILS 

5.  !XXX BOXEI) NUMBERS SEPREIEV RCCV NUMBERS SEE GENERA- 
S A N G E M E N i  DRAWING FOR ROOM LOCATIONS. 

\r 1 
4.' 8 2  2 L 

D 

B 

B 

COMPRESSED AIR 1 I I 2"Xl" 

2 CA-603036-2"-136 
I , . .  I NO552 

INTERLOCKS: e/ CA-403OS2-1"-136 1 

PROCESS WATES Y/2"X*/F" 

13 SAMPLER 
j j  
I j  
! !  

l1 i I 

I 

I 
! 1 
1 1 
I I 

1 1  I I 
I -_ 
i 
I 
I 
I 
1 
1 
1 
I I 
1 
i 
I 
I 
j j 

A-18" B-Y' 

TO AMBIENT AIR 

! I 
L 1 

LSR-24-1007C FASETNEI? 
HMI 

(AUX: 

I 

S Y S X M  2 4  SYSTEM 40  7- REF OWG NO. I D R A W  TITLE NOTE 2 
1 PIPING, VbLVES P31D MISCELLANEOUS 1001 

i 
MANIPULATOR NO802 J CA-403036- 1"-136 

i 

GMN-24-1019C 
-1 

CONTAINER ' LASER CAM-2.4-1004C 

TOOL TABLE 
TTB-24-1 L S R - 2 3 0 0 7 C  

@ 
CAM-?I-lQQJ$ 

? r I 
I 
I 
I 
I CONTAINER I 

[LID REMOVAL & I 

I I 
I I 
I I 
I I 
I I 

I INSTALLATION STATION) I 

EMPTY/FULL 
CONTAINER 

TOlFROM ROOM 140 
<-> PRODUCT 

FILL ROOM "C" 

. .. /... 
SILOS 1 AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

CONTAtMR FUW SYSTEM - Y O E T  4 OF 13 

Dwllcm 

sHW-83-lOOOC iAM-24-10QoI; GMN-21-1019C TTB-2b-lOOOC CAM-21-1004C - -  
FILL STAilON C GANTRY CAMERA FILL ROOM C GANTRY GANTRY TOOL TABLE C FILL STATION FILL STATION 
SHIELD WINDOW MANIPULATOR 65" W X 3 0  L X 35" H CAMERA CWERA 
3'-11" T N L  X 200 LB 

4'-11" WIDE 7' X lo' X 2 'X  360' 
WORKING ENVELOPE 

LSR-24-1007C F A M - 2 4 - 1 0 U  ERT-24- IOOx  ASD-26-10QRC 

60.000 LWHR CAMERA SEE NOTE 4 
PRODUCT FILL CHUTE C F L L  STATION FILL ROOM C C/rR PRODUCT FILL ROOM C DOOR 

16" TRAVEL 



REF OWC No. 

I 0 

NOTES: 
1.FOR SEOUENCE OF EVENTS SEE SHEET F0505. 

2.SEE SHEET N07GO.NO70l.L NO702 FOR DOOR 
CONTROL OETNLS. 

BOXEC NUMBERS REPRESEN; ROOU NUMBERS. SEE GENERAL 
-' K%GEM:NT JRAWiNG COR Rock! LOCATIONS 

DRAWPIG TITLE 

I 
! RDR-25-1 

, RDR-25-1011 
WDR-25-1010 

tnmBsux.a I . . . _ I  . ._. 

D 

B 

B 

I 
I 

i 
I 
j 
i 

I 
! 
I 
i 

' I  

INTERLOCKS: 

@ CRANE ABOVE SET POINT BEFORE TRAVERSE. 

@ P , " , , , " , 9 - ' , s " ' , ' , " , ~ ~ ~ ~ L ~ ~ ~ ~ ~ S S  BRC-25-1002 

@ LIGETS AN3 +ORH WILL ACTiVATE 5 SECONDS 
BEFOSE BRIDX CRANE MOi13.u BEGINS. 

@ $ P ' ~ ~ 2 $ ~ ~ ~ L ~ E ~ S  ARE ALL ENGAGES I 
I 
I 
I ERC-25-1002 
I /-\ 
I 
I I 

GONDOLA CAR 

CAM-25-1010 

RL0-25-1001/3 

RLD-25-100VC 

Ri0-25-1001/0 
Y DO02 I !NSTRUUIENTATION 

I EPVWENT 1M) MCELLbNEOUS DDOS MNNTENANCE 
OPERATOR 
PENDANT 

i -  
I I - 

DOOR 
CONTROL 

. 
FULL CONTNNER 
pT-> 
TO FEMP 
RAILYARD 

I 

FULL CONTAINER ;-> 
FROY ROOM 1LG 

I 1  

0 -lP 1 %  

UNITED STATES 
DEPARTMENT OF ENERGY 

ISSUED TO CONSTRVCTlON 

m DIR I II" ,. I - 
IITLyIwnm -01 - mmas --lm 

FERNALD ENYIRONYENTAL YANAQEYENT PROJECT 
wsouUsmrP*ILD61 , . .  . . . . . .  , . .. ... . .. ..' . 

SILOS 1AND 2 
-m 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

CONTAINER SHIPPING SYSTEY 5-25-1001 RDR-25-1010 RDQ-25-1011 - -  M TR-25-10lQ MTR-25-1011 
1 HP 1 HP 

480'4. 3PH 4BOV. 3PH 

-25-101Q CRT-24-1002A/B/C CAM-25-100u LM- BRC-25-1002 ku AS0-25-1000A/B/C Lk4.4 
NO. 106 NO. 105 480V. 3PH SURVELLWCE NO. 107 GRMPLE 

CONTNNER 

72'-lo" SPAN 
196'LENCTH 

26'LlFT 
25  HP TOTAL 

480V. 3 PH 

SHIPPING CRANE 115V. 1 p r  
SHIPPING SHIPPING AREA FILL ROOM A /B /C I  CAR BRIDGE CRANE BRIDGE CRANE 

ALIGNMENT 
CAMERA B 15 i O N  12 TON CAMERA B 

ALIGNMENT AREA DOOR SURVEILLfflCE 
SEE NOTE 2 CAMERA A CAMERA A 

000089 



I I I I > I 4 I 3 I 0 I I I 0 

R 0- 

I - I I I I I 

MS-151016-1~~"-105 

THICKENED SLURRY 

TO NO109 SLURRY 

FEED T M  1OOOA 

CLARIFIER WJRRY Ms.151019 
NO106 

FROM CLARFIER 

pn JIL*rnJ II. 
"nu yo DITE 

s s t s u a s v s n ~ ~ ~ ~ ~  - 

1 I i I / 1 SEAL-541859-112"-103 
FLW-621624-3"-112 

FROM SEAL I , -  
> L3W WILT 
0 ORblN i WATE? .'E*UER 

FLW-62 1602-2"-112 

MS- 151021-1~~"-105 

7C CLAFFIE? 
FEEENELL 

FLW-621638-2"-112 ~ ~ ~ - 6 2 1 6 3 9 - 2 " - 1 1 2  /i 2 ~ C " h '  ~LW-621638-1~~"-112 J 
Y I 

SEAL WATER 

NO130 
N - 
c FROM SEAL 

WATER HEADER 
h FLW-621606-2"-112 

HS-151022-1'/~"-105 

RECYCLED SLURRY 

FEEDWE LL  

FROM SEAL 
WATER HEADER 

F?W-6216OS-2"-112 

PMP-15-1004A PM?-15-:0048 PMP-15-1004C 
CLARIFIET( UNDERFLOW CLARIFIER UNOERFLOW CLARIFIER UNDERFLOW 

4 0  GPM 0 150 PSIG 
PUMP A PUMP 8 PUMP c 

4 0  GPM I 150 PSlG 4 0  GPM R 150 PSlG 

VTR-15-1004C 

25 HP 

MTR-15-1004 MTR-15-10041 
PMP-15-1004A MOTOR PUP-15-10048 M\TOR PMP-15-1004C MOTOR 

25 HP 25 H? 

NOTES : 
1. AUXILIARY LOCATED CONTROLS OH THIS SHEET ARE LOCATED 

ON PWEL PNL-90-1008 UNLESS OTHERWISE NOTED 

2. SEE SHEET No002 FOS TY'ICAL AOV CONFIG:?ATIONS 

3 SEE VALVE CONFI~URATION -2 SHEET N0002. 

INTERLOCKS: 

@ LOW LEVEL SHUT DOWN PUMP 

6 HIGH HlGh PRESSURE SHUTDOWN SEOUENCE FOR PUMP 

0 HIGn HIGH PRESSURE SHUTDOWN SEOUENCE FOR DUMP 

@ HlGLI H I P  PRESSURE SHUTDOWN SEOUENCE FOR WLli 

@ HIGH LEVEL S H U X  DOWN SEOUENCE FOR DUMPS 
(FUMP IN OUESTION IS OETERMlNEO BY VALVE LiNE V i 1  

REF DWC NO. I ORAWlNC TITLE 

NO002 I iNSlRULIENTATION 

SILOS 1AND 2 
ou.110 rnE 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 
CLbRFlER UNDERFLOW PUMP SYSTEMS 



RCS-20:2C1-6"-893-CP 

FLW-621695-1/2"-112 
WATER HEADER 

MS-l31001-4"-105A-PF-ET 

Sil~;-551a66-1%"-111 

RECE!Pl/FEED TANK 
FROM SLURRY RECEIPT 
TAN< 100OB ,. 

PNL-90-1000 7 

r(0V-15-1103 7 + 
0 LAHH 
N I LAH 

? 
u 

H3V-20-1157 

CWR-562105-2"-106-CC 

CHILLED WATER 

IJXA-IS-1OCOA 

FLW-621642-1/2"-112 

TNK-13-1000A MXA-13-1000A PMP-13-1001A 8 3 - 8 4 - 1 0 0 0  
SLURRY RECEIPT SLURRY RECEIPT ThUK PUMP A SLURRY SAMPLER FOR SLURRY RECEIPT TANK A 

80 GPM 0 140 PSlG TNK-15-IODOA GLOVEBOX 

PMP-13-1001A MOTOR 
4 0  HP 

SLURRY RECEIPT 
TANK A 83.800 GAL TANK MIXER A 

23 '  DIA. 27'HT MTR-13-IOOOA MTR-13-100lA 
MXA-13-1000A MOTOR 

125 HP 

NOTES : 
1. ALL 3-WAY BALL VALVES ON SLURRY L lN iS 

WILL SE ONE PIPE DIAMETER LARGER 
T 3  MINIMIZE EROSION (!.E , 2-lNC- LINES 
WILL kAYE 3-1NCF 3-WAY VALVES) 

2. PlNCi VALVES WILL NCT BE OVERSIZEC 

3. TANK CONTNNS 4 BAFFLES T O  ENHANCE MIXING 

4. OVERFLOW LINES AYE LOCATEO INSIDE ?HE 
SHIELD ENCLOSURE. 

5. DELETED 

6.ALlXlLlARY LOCATED CONTROLS ON THIS SHEET 
ARE LOCATED ON PANEL PNL-90-1005 
UNLESS NOTED OTHERWISE. 

7. ALL HOV 3ALL VALVES ON TNK-13-1000A T O  BE LOCKED OPEN. 

8. SEE SHEET NO002 FOR TYPICAL AOV CONFIGURATIONS 

9. SEE VALVE CONFIGURAIION -4 SHEET NGO32. 

10.SEE \IALVE CONFIGURATION '2 SHEET NO002 

INTERLOCKS: 
0 LOW-LOW LEVEL SHUT DOWN MIXER 

0 LOW LEVEL SHUT OOWN PUMP 

0 HIGH LEVEL SHUT DOWN SEOUENCE FOR PUMPS 
(PUMP IN OUESTION IS DETEQMINEO SY VALVE LINE UP1 0 VALVE SHALL BE CLOSE0 WHEN PUMP IS NOT OPERATING TO 
PREVElvT REVERSE FLOW 

@ HIGH HIGH PRESSURE SHUTDOWN SEQUENCE FOR PUMP 

REF OWG NO. DRAWING TITLE 

PWNG. V K M S  *w YISCELLLMOUS 

EQUIPMENT 1EcD YISCELLbNEOUS 

I 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVRONNENTAL YANAQENENT PROJECT 

saos 1ANO 2 

INSTRUMENTATION 
PIPING AMD INSTRUMENT DIAGRAM 

SLIRRY RECEPl T A m  A 

Du.y: rm 

4 8 2 2  
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I I L I J I .t I .I I U I 

R C S - Z O ~ Z O ~ - B " - ~ ~ ~ - C P  [VENTN:%' > 
A SLUICE/FLUSH WATE3 

TANK VENT HEADER 

a " x v ' ~ 7  

FLW-62%18-1/2"-112 

CWR-562104-2"-106-CC 

W-621619-1/2"- 112 

PNL-90-1001 

PMF-13-100lB G L B - ~ ~ - I O O I  s s ~ - a 4 - 1 0 0 1  TNK-13-10008 MXA-13-10008 

TANK MIXER 8 

MXA-1.3-10008 MOTOR 
125 HP 

SLURRY RECEIPT SLuRRY RECEIPT SLURRY SAMPLER FOR SLURRY RECEIPT TANK PUMP B SLURRY SECEIPT TANK TNK-13-10008 a 0  GPM a 140 PSIG GLOVEBOX 

PMP-13-1001B MOTOR 
40 HP 

TANK B 
2,?$:o: 2pHT MTR-13-10008 MTR-13-10010 

2 3 I 4 5 I 6 ~ T E .  a 2 m m  I 
-. n,...." m" 

I U 

NOTES: 
I. OVERFLOW LINES ARE LOCATEO INSIDE THE 

SH!ELD ENCLOSURE. 
2. ALL 3 - w ~ ~  a u  V W E S  ON S~LIR?" JNES 

WILL BE ONE PIPE DlaMETER LARSER 
TO MINWZE EROSION 
WILL HAVE 3-IVCH 3-WAY V.LLVESz 

(I E . .~-INCY, LINES 

3. PINCH VALVES WILL NOT BE OVERSIZED. 

4 .TWK CONTAINS 4 BAIFLES TO ENHANCE MIXING 

5. DELETED 

6. WXILIARY LOCATEO CONTROLS ON THIS 
SHEET ARE LOCATED ON PANEL PNL-90-1004 
UNLESS NOTED OTHERWISE. 

7. ALL HOV BALL VA!.VES ON TNK-13-10008 TO BE LOCKED OPEN 

a. SEE SHEET NOOOZ FOR TYPICAL AOV CONFIGURATIONS. 

9. SEE VALVE CONFIGURATION * 3  SHEET N0002. 

1O.SEE VALVE CONFIGURATION -4 SHEET N0002. 

:1. SEE VALVE CONFIGURATION '2 S4EET N0002. 

INTERLOCKS: 
@ HIGH LEVEL SHUT DOWN SEOUENCE FOR PUMPS 

7 HIGH OR LOW DRESSURE SHUTS DOWN PUMP 0 PMP-15-1001A AN0 CLOSES VALVES 

@ LOW-LOW LEVEL SHUT DOWN MIXER . 
@ LOW LEVEL SHUT DOWN PUMP 

@ 
@ HIGH dlGH OR LOW PRESSJRE SHUTDOWh SiOUEkCE FOR PUM" 

0 OUESTION ARE DETERMINEC BY VALVE LINE JP) 

(PUMP IN OUESTION IS DETERMINED BY VALVE LINE UP) 

&ECC&SEc",$EN PUMP IS NOT OPERATING 

1s HIGH HIGH LEVEL SHUTDOWN SEOUENCE FOR WIMPS (PUUPS IN 

DRAWING TITLE 

FIPWG. VMVES PND LBSCELLLNEOUS 

NOODZ I INSTRUMENTATON 

EOUIPENT bND YSCELLANEDVS NO003 

I I l l  

D ISSUED TO CONSTRUCTION 

rn ~ ~ I C V B D I R I P O I L  cssssnm m" 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECl 
n6IRmGmmBT 

SILOS 1 AND 2 
cl7AuWml.€ 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

4 8 2 . 2  



I z s I 4 I J I 0 I I 
V NT 

n RCS-201205-8"-893-CP I E N:122Es > NO117 ., SLUICEIFLUSH WATER 
VENT GASES RCS-201205-4"-893-CP 

TANK VENT HEADER 
4"XB" 4 SLUICEIFLUSH 

WATER TANK 
VENT AEADER 

PNL-90-100Z PNL-90-1002 
e " x 6 " T 7  

FEED TANK 
SLURRY 

NO109 
FROM SLURRY FEED 
TANK lOOOA 

RECECTIFEED 
TANK SLURRY 

NO102 
MS-13103B-2"-111 

AOV-13-IJ10 
FL  

TOIFROM RECEIPT 
TANK 10003 

TTA SLURRY FOB 
HEADER 

NOTES 2.9 NOTES 2.10 J"XZ"y, 

a u 
? 

Y T M  1 
SYSTEM 13 

0, 
FROM SLURRY RECEIPT 
TANK 10008 

(D 

TTA SLURRY 

FROW SLURRY SECEIPT 
TANK 10008 

ONL-QC-lC02 :a PNL-90-1002 

N N N 

0 
7 
u 

- - - 
5 
t I: 
c - - 

TANK 10008 

FLW-62~615-112"-112 NS-131040-6-111 

D 

CWR-562103-2"-106-CC 

MXA-13-1000C 

FLW-621617::/2"-112 

FLUSH WATER 

FROM SEAL 
WATER HEADER 

TNK-13-1000C MXA-13-1000C SSL-84-1002 PMD-13-1001C GLE-84-1002 
SLURRY RECEIPT SLURRY RECEIPT SLURRY SAJJPLER FOR SLURRY RECEIPT TWK PUMP c SLURRY RECEIPT TANK C 

2:aiot ;pHT MTR-13-1000C MTR-13-lOOIC 

D 
TANK C TANK MIXER C TNK-13-1000C 80 GPM 0 140 PSIG GLOVEBOX 

PMP-13-1001C MOTOR 
40 HP 

MXA-13-1OOOC MOTOR 
125 UP 

. . . . .. . 3 3 4 5 6 I "PB ImlfY1 
I . -. . . - . A 5  02/0¶/0> . .  . 

I " 

I. NOTES OVERFLOW : LINES M E  LOCATED INSIDE THE 

SHIELD ENCLOSURE. 
2. ALL 3 - W A Y  BALL VALVES Ok SLURRY L ! G S  

W!LL GE ON: >!?E OIWETER LI\RGER 
TO MINIMIZE ERCSION (LE.. 2-INCH LINES 
WLL SAVE 3-INCd :-WAY VALVES). 

3. PINCH VALVES WIL NOT e: OVERSIZED. 

& . T A M  CONTNNS 4 BAFFLES TO ENHANCE MIXlh'C 

5. DELETED 

5. AUXILIARY LOCATED CONTROLS O N  THIS 
SHEET ARE LOCATED ON PWEL PNL-90-1005 
UNLESS NOTED OTHERWISE. 

7. ALL HOV BALL VALVES ON TNi(-13-1000C TO BE LOCKED OPEN. 

8. SEE SHEET NO002 FOR TYPICAL AOV CONFIGURAIIONS. 

9. SEE VALVE CONFIGURATION *J SHEET N0002. 

10. SEE VALVE CONFIGURATION *4 SHEET N0002. 

11. SEE VALVE CONFISURATION '2 SHEET N0002. 

INTERLOCKS: 

@ ~ ~ ~ ~ p ' : N " ' o ' d ~ ~ N " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~~RV%SLINE UP) 

@ ~~;-l~~l;$;l F'~E~S&FZWLUIU~D~WN PUMP 

@ LOW-LOW LEVEL SHUT DOWN MIXER 

@ LOW LEVEL SHUT DOWN PUMP 

@ ~ E & S E ~ L { $ E N  PJMP IS N3T OPERATIIUG 

0 +ISH HIG-' OR LOW PRESSUSE SHUTDOWN sEauiNcE FOR PUNP 

HIGH H!GH LEVEL SHUTDOWN SEOUENCE FOR PUYPS (PUMPS IN @ OUESTION M E  DETERMINED B Y  VALVE LINE UP1 

1 

1 l S M D  TO CONSTRUCTION cc5 

D D I L T ~ I E I Q . ~ - ~ ~ ~ ~ ~ ~ X  nnusmmn 

m n u c u s  
nut - " a -  - 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
T16- pREPym)uT 

SILOS 1 AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

SLURRY RECEIPT T*NK C 

-mLT 

M m w  M /Eze.- 1EI.31ZW& I& 
lpll . 0. =rp 

.., I 
-zs,- I 94X-3900-N-01167 IN0103 I 0 

8 
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I I I I 0 I 2 3 4 5 I 

I 
_. _. - - - - 

I 

.. _ 

FEED TOTES 

liov-15-1016 

HOV-15-1029 

nOV-15-1024 

I HOV-15-1015 

! 

I 

! 
i 

! 
I 
1 
i 
1 
I 
i 

I 

I 
! 
I 
1 
! 
i 
i 
! 
L 

LaHoA 

TO SLURRY FEED 
?.ytK,s, 1OOOA/1OOOB 

nVV-13-IU'e 
HOV-15-1034 i 

I TO PRODUCT MIXERS 

1 
i 

CS-152500-i"-108 .-. 
HOV-15-1027 1000N1000011000c 

PMP-15-100IA FC 

VENDOR SUPPLIED D A C K A G E ~  
.- ._ ._ ._ -. ._ 

~ A L - l S - l O Q Q  PUP-15-100L4 PMP-75-1002A PMP-1:-1007" 
CHEMlCAL SOLUTION CHEMICAL SOLUTION CHEMCAL SOLUTION CHEMICAL SOLUTION 

FEED PUMP :A METERING PUMP 2A METERING PUMP 28 
85 GPS 0 100 PSIG 

CALIBRAiION GAGE 
GLASS 20 GPM 0 9 5  PSIG 85 GPd 0 100 PSIG 

@TR-I5-IOW YTR-15-1002b MTR-15-10028 
PMP-15-1OOlA MOTOR PMP-15-1002b MOTOR PMP-15-1002B MOTOR 

5 HP 0.75 rtP 0.75 HP 

Y 

NOTES : 

1. NJXlilARI LOCATED CONTROLS Oh THS SHEET A i E  
LOCAiED ON PANEL PNL-90-1021 UNLESS NOTEC OTHERWISE 

2. SEE SnEEi NO002 F02 TYPICAL AOV CONFIGUiATION. 

3. THE PLC 110 REFXENCE INDICATED WILL NOT BE VENDOR SUCPLIED 
5UT WILL €E LWOEO WITHIN THE CENTRAL CONTROL SYSiEM. 

- -  

INTERLOCKS: 

REF OWG NO. DRAWWC TITLE 

MX)Ol I mm. VALVES N a  MSCELLLNEWS 

NO002 I INSTRUMENTATION 

NO003 I EOUWENT Aw YISCELLANEOUS 

1 rnk IG.5 

UNITED STATES 
DEPARTMENT OF ENERGY 

-0 TO CONSTRUCTloN 

r" on l a * n l  L. 

UIXSNSDAR 
m m a r a * - a n a r m  

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n6ou.IycpILpmDBT 

SILOS 1 AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

Du.ycm 

4 8 2 2 '  
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I I I I 0 I 2 5 4 3 I I 0 I 

NOTES : 

4 8 2-2'y 1. POLYMER ADOiTlON TANK HAS RL:'OVAL TOP. 

2. REACTION YANK TNK-15-10034 WO POLYMEQ 4DOITION TANK 

3. UXILIARY LOCATED CONTROLS ON X I S  SHEET 

iNK-15-lG038 CONTAIN 3 BPFFLES EACr. 

I& LOCATED ON PANEL PNL-90-1006 
UNLESS OTHERWISE NOTED. 

TNK-15-10038 FOR OVERFLOW AN0 UNDERFLOW. 
N10 IS NOMINAL 6"XlZ" RECTANGLE AN0 N11 IS 4"X12" RECTANGLE. 

4. N l O  bN0 N11 ARC PPSSAGES BETWEEN TNK-15-10034 AN0 

5. SEE SHEET NO002 FOR TYPICAL AOV CONFIGURATIONS. 

6. SEE VALVE CONFIGURATION *3 SHEET N0002. 

7. SEE V K V E  CONFIGURATION '2 SiiEET N0002. 

8 . K L  3-WAY BALL VALVES ON SLURRY LINES WILL BE ONE PIPE 
DIAMETER LARGER TO MINIMIZE EROSION (I.E.. 2-INCH LINES 
WILL HAVE 3-INCH 3-WAY VALVES). 

" t  S"Ni-551901-1~~"-106 
SUPERNATANT T b N K  

I NO116 E S  
SUPERNATANT TANK 1000 

4 e  SoL'DS 
SpNT.55,90;.lY./-".106 

FROM BOTTOM OF =L 
NOTE 6.8 B 

I I  MS-131048-1~~"-111 

RECEIPT TANK 
SLURRY 

RECEIPT TANK lOOOA 

FLW-621596-112' -112 

MS-l3i047-Vz'  -Ill 

f 

SYSTEM 5 5  1 106 
/SYSTEM 13 / It! 

,"X!Yz.' 

I ! /  3 
P i R E i E i i  TANK 

S L U ~ R "  
j NO102 2 
FROY SLURRY 
RECEIPT T W X  ICOOE 

MS-l3lWl-~' /2 ' -1 i l  

FLW-621698- 112"-112 

I12 

UI 

p. INTERLOCKS: I MS-131052-1~~" - l l l  

@ LOW-LOW LEVEL SHUT DOWN MIXER 

@ ?p",",'p"%NOl?~~%ick FC%%t?& BY VALVE LINE JP) 

@ VERIFY VALVE LINEUP FOR TRANSFER TO REACTION i A M .  

@ ;Ery$QR ~ ~ E ~ L $ ~ M $ ~  

HIGH hlGH LEVEL 

E,O:''':R i:Tt% SHUTS DOWN 

@ LOW-LOW LEVEL SHUT DOWN MIXER. 

SLURRY E Y P A S  I NO106 

TO CL~RIFIER 
FEEJWELL 

MS-131043-3"-111 I 
REF DWG NO. DRAWING TITLE 

NOW1 PWNG. V K V E S  NdLY YMXLLANHEOUS 

NO002 INSTRUUENTATION 

HIGH POlNi 
VENT 

Q NO003 I EOUlPUENT NdLY YISCELLUIEOUS , fEEOWELL 1 FEEOPIPE 

TNK-15-100JA 

FROM SLUICEIFLUSH HOV-62-1183 
HEADER 

MTR-15-1003E 

3 H? 

TNK-15-10034 MTR-15-1003A ~ ~ ~ - 1 5 - 1 0 0 3 a  MXA-15-1003B MX 4- 15- lo03 A 
R E ~ C T ~ O ~  TM MXA-15-1003A MOTOR POLYMER ~ D I T I O N  MXA-15-10038 MOTOR POLYMER REACTION TANK MIXER 

360 GM CPSACITY 
3-6" OIA X 6'-6" HT 

1,100 GAL CAPACITY 7.5 HP ADDITION TANK TANK MIXER 
6'OIA II 5'HT 

CHEMICL HOV-15-1101 

SOLUTION 
METERING PUMPS 
1002pJ1002B 

IB 

p % % E  
I hNED TO CONS7RWTION 

BalVLs ne D m  
w emu M -0oLIpIOI 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n6DIu.*bRlLpylIDul 

SILOS 1 AND 2 
0IU.yGm 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 
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I I L I I 'i I J I v I I I 0 
~~ ~~ 

NOTES : 
1. LEVEL INSTRUMEYTS M E  TO USE OIbWRAGMS THAT FIT l N i O  

2 OirETE: 

NOZZLES AN2 f f lE ?LUSH 70 TANK WNL. 

5.  T3BIOIT '  METER IS YC?INTED ON BCTTDM 3 F  SUPEQNATIVII' LINE. 

1. AUXILIARY LOCAiED CONTROLS ON Tills 5;IEET M E  LOCATE0 ON 

5. ADD POLYMER VIA OUILL. 

PANEL PNL-90-1006 UNLESS NOTED OTHERWISE. 

6. SEE SHEET NO012 FOR TYPICAL AOV CONFIGURATIONS. 

7. SEE VALVE CONFIGURATION -3 SHEET N0002. 

4 8 2 2" OlLLlTED POLYMER HOV-15-1le4 
PCIY-!5;4:E-l"-lCB NO105 > 

POLY -15;617-"'-108 
FROM OILUTE- 
POLYMER Llhr 

VENT GASES 

NO109 
TO SUPERNATANT 
TANK VENT HEADER 

POLY-151418-1"-108 

SLURRY 

NO105 
FROM POLYUER 
ADDITION TANK 
UNDERFLOW Q RECYCLED SLURRY 

RECYCLE> SLUQ?.? 

0 
0 

FROM CLA~IFIER 
UNDERFLOW PUMP 10048 2: 

.j 
c 

FROM P?OCESS WATE? 
HEADER RECYCLED SLURRY 

SYSTEM 13111 
FROM REACTION TANK l003A INTERLOCKS: 

0 HIGH LEVEL SHUTDOWN SEOUENCE FOR PUMPS 

@ :;3TsO",,",", F;tL;Mf; $&P;\pPMp:R L!NES 

@ LOW LEVEL SHUT DOWV PUMP 

@ MGH HlCi TOROdE SHUT DOWN R M E  MIXER 

3 (PUMP IN QUESTION IS DETERMINED BY 
VALVE LINEUP). 

AN0 DILUTION WATER. 

f 
I &  
i 

SPNT-551916-3/4' -106 SYSTEM 50 
SYSTEM 55 

i 
! 

REF DWC NO. I DRAWING TITLE 

NDW1 I PIPA#;. VMVES *ND U S C E L L M E W S  

NO002 !MSTRUUENTATION 

I 

_.___._._____.___________A _____ I' i SHIELD WALL 

DEPARTMENT -OF ENERGY FLW-621690-2"-112 
FLUSH WATER 

NO116 
c L m m R  SLURRY -> FROM SLUICE/FLUSH M5- 151019-4"-111 WATER T W K  1000 

TO CLARIFIER PUMP 1004A 

CLMlFlER SLURRY 
3 1  ~ - .._ NO127 > 

TO CLffllFlER PUMP 10048 

CLARIFIER SLURRY 
NO127 

~5 -151017-4 - - l l l  

TO CLhQIFIER PUMP 1004C 

SILOS 1 AND 2 
D U l W E N  

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

W O O 9 6  
TNK-15-1006 
CLffllFlER 

16.700 GPL. 
14'-6" DlA X 10'55 

(7'-6" CONE BOTTOM HT) 

MXA-15-1004 

CLhQIFIER RAKE 

MTR-15-1004 
MXA-15-1004 MOTOX 

10 HP 

PMP-55-1023 
PERISTALTIC hOSE PUMP 

0.22-1.32 CPK 
044PSlG 

MTR-55-1023 
PMP-15-1025 MOTOR 

0.5 HP 

~ B T - ~ ~ - I O O O  
BUB3LE TRAP 



I I z I s I I 3 I 4 0 I I I 0 

RCS-201202-EY-893-CP i/ENTN:Es > GASES 
RCS-201202-8"-893-C? 

Nul08 > A 1 TO SUPERNATAVT SUPERNATANT TANK PN?-90-IOi' 
TbNK VENT HEeDER VENT HEADER 

iiiGH POW 
VEhT 8 'XL"T7 

BD~191500~; ' ,~106 
scRu8aER BL~WcJOWN Y O W N  SCRUBBER HOV-19-105 

PRODUCT MIXER 
VENT SCRUBBER 
PUMP 1000 

B0-1915CO-1"-106 $I*'X3/4'' A? C 
, NO113 JI NO138 > 

FROM SCRUBBER &0V-19-1103 "B 
FL 

NOTES 7.10 
PNL-90-10:l 

2x1"  f> 

b - 
0 
N 

'9 
CWR-562102-2"-106-CC 7 

CHILLED WATER 
RETURN 

NO129 

\ f  

TO CHILLER 

CHILLED WATER 
SUPPLY 

FROM CHlLLER 

CWS-562004-2'-108-CC 

-y 
--+ j 

j 
i 

TNI(-16-1OQPC 
NOTE 5 

:: 
P 
9 HOV-62-1649 
_I i 

rn FLW-621612-2"-112 FLW-621643-2"-112 

I 
FLUSH WATER 

FROM SLUICE/FLUSH 
WATER iANK HEPSER 

3 

SEAL WATER SEAL-541848-1/2*'-103 

FROM SEAL 
WATER HEADER 

NO130 > J 

TNK-l6-:000C M X A - l S - l O Q ~  PMP-16-1001C a - s r - l o a 4  GLB-84-1004 
SLURRY RECEiPi TANK C SLURRY FEED TANK C SLURRY FEED TANK SLURRY FEED TANK PUMP C SLURRY SaUPLER FOR 

24.700 GAL MIXER C 100 GPM 0 7 5  PSlG TNK-16-1000C GLOVEBOX 
MTR-16-IOOlC 

PHP-16-1001C MOTOR 
40 HP 

14'-6" OIA X 20' HT 
NOTE 2 

M X 2 ~ 0 I O R  
125 HP 

NOTES : 

I. T W K  CONTUUS 4 BbFFLES i 0  ENHANCE MIXISG. 

2. OVERFLZW -1NES ARE LOCATED INSIDE -HC SiIEL3 ENCLOSURE. 

3. AUXILIARY LOC4iED CONTROLS ON THIS ShEET ARE 
LOCATED Ori PPNEL PNL-90-10iA UNLESS OTHERWISE NOTEC. 

4. DELETED 

5. ALL 'iOV BALL VALVES ON TNK-16-1000C TO BE LOCKED OPEN. 

6. SEE SHEET NO002 FOR TYPICAL AOV CONFIGURATIONS. 

7. SEE VALVE CONFIGURATION -3 SHEET N0002. 

8. SEE VALVE CONFIGURATION -4 MEET N0002. 

9. SEE VALVE CONFffiURATIOI\' '2 SHEET N0002. 

IO. ALL 3-WAY BALL VALVES ON SLURRY LINES WILL BE ONE PiFE 
OlnMETER LARGER TO MINIMIZE EROSION (LE.. 2-INCP LINES 
WILL d4VE 3-INCH 3-WAY VALVES). 

INTERLOCKS: 

@ LOI-LOW LEVE. SECT DCWK M l X i ?  

@ L3W LEVEL SHbT DOWN PUMF 

@ HlGh LEVEL Sku1 DOWN SEQUENCE io9 PUMPS 

@ VALVE SHALL BE CLOSED WHEN PUMP IS NOT OPERATING 

(WMF IN OJESTION IS DETERMINED BY VALVE LINE UP) 

TO PREVENT REVERSE FLOW. 

@ HlGh HIGH OR LOW PRESSURE SHUTDOWN SEOUENCE FOR PUMF 

@ HIGH WEIGHT STPAT/SHUTOOWN SEOUENCE FOR PUMP 

REF OWG NO. I DRAWING n i L E  
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B 

B 

D 

T N K - 1 6 - 1 0 m  
NOTE 4 

9. t 

NOTE B 
OV-16-1105 

FLW-622806-1/2"-112 

FROM SLUICEIFLUSH 
WATER TANK HEADER 

1 

J SLUICEIFLUSH WATER 
TANK HEADER 

SEAL WATER SEAL-541852-1/2"-103 

FROM SEAL 
WATER HEADER 

NO130 > 

TNK-I6-lOOOA _ _  PMP-16-IDOlA =-84-lOQ§ QB-84-1006 
SLURRY SAMPLER FOR SLURRY FEE0 T W K  A SLURRY FEED TWK A SLURRY FEED TWK SLURRY FEED TANK PUMP A 

24.700 GAL MIXER A 100 GPM 0 7 5  PSlG TNK-16-1000A GLOVEBOX 
MTR-16-10QPB MTR-16-IOOlA 

MXA-16-1000A MOTOR PMP-16-1OOIA MOTOR 
125 HP 40 HP 

1 4 ' - 6  DIA X 20'HT 
NOTE 2 

I " 

NOTES : 

1. TAN& CONTPJNS 4 EAiFLES 7 0  ENHWCE MIXIVG. 
2. OVERFLOW LlhES P K  LOCATED INSIDE THE S+lEL3 ENCLOSbRE. 

3. AUXILIARY LOCITED CONTRCLS ON THIS SHEET ARE 
LOCATED ON FWEL PNL-90-1012 UNLESS OTHERWISE NCTED. 

4. ALL HOV BALL VALVES gV TNK-16-1000A TO BE LOCKED OPEN 

5. SEE SHEET NC002 FOR TYPIC& AOV CONFIGURATIONS 

6. SEE VALVE CONFIGURATION -3 SHEET N0002. 

7. SEE VALVE CONFIGURATION -4 SkEET N0002. 

e. SEE VALVE CONFIGURATION '2 SHEET N0002. 

9. ALL 3 - w ~ ~  e , u  VALVES ON s L u a w  LINES WILL e5 ONE PPE 
DIAMETER LPRGER TO MINIMIZE EROSION NE.. 2-INCH LINES 
WILL HAVE 3-INCH 3-WAY V&ViS). 

INTERLOCKS: 
@ ;g;-lG!l;:: &'E'C;"o"S'EWI~&OWN PUMP 

@ HIGH LEVEL SHUT DOWN SEQUENCE FOR PUMDS 
(PUMP IN OUESTION IS DETERMINED BY VALVE LINE UP) 

9 LOW-LOW LEVEL SHUT DOWN MIXER 

LOW LEVEL SHUT DOWN PUMP 

@ HiGY HIGH OR LOW PRESSURE SUTDCWI: SEWENCE FOR PUMP 

@ WGH WEIG-1 START/SHUTDOWN SfOUENCE FOR PUK; 

@ E;~~E~P~E~WFo~~NLY WHEN BOTTOM DISCHARGE VALVE IS IN 
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B 

D 

B 

? I 

Mxa-17-hlwA I PK-30-1051 

M X 3 - l 7 - l o m  
PRODUCT MIXER A 

WORKING CAP: 200 F T ~  
MTR-17-1000A 

MXE-17-1000A MOTOR 
2 0 0  HP 

3 I 3 4 I 5 6 lrm. 
I .. . . ._.I -.... 'G mmma - _ _ _  

NOTES : 

1. AUXILIARY LOCATE0 CONTROLS ON iHlS SrlEET ARE LOCATCO 

2.  33Tg ENDS OF TROUGH A R E  '7EUOVASLE. 

3. SEE SHEET NO002 FOQ 7YPICAL AOV CONFIGURATIONS. 

Oh' PANEL PNL-90-1015 UNLESS OTVERWISE NOTED. 

INTERLOCKS: 
@ ~~~- ," ,1~ , ' ,9 , "  ,&PES&F&SWl~&OWN PUMP 

@ HIGH WEIGHT STbRT/SHUTOOWN SEOUENCE FOR PUMP. 

41 PUMP OPERATE ONLY WHEN BOTTOM DlSCHbRGE V&VE IS IN 
CLOSEO POSITION. 

OPENS HOPPEFi OISCHARCE VALVE,STbRTS HOPPER 
ACTIVATOR WHEN LOWER DISCHARGE V&VE IS FULLY OPEN 

@ CLOSES LOWEF! DISCHARGE VALVE WHEN HOPPER 
DISCHARGE VALVE IS CLOSED 

@ MIXER DISCHARGE VALVE LOCKED CLOSED IF CONTANER 
NOT IN PLACE b C W T E  NOT ?OSillONED 
OPENS HOPPER DISCHARGE V&VE.STARTS HOPPER @ ACTIVATOR WHEN LOWER DISCHARGE VALVE IS FULLY OPEk 

@ S ~ ~ ~ E ~ C ' E " " V ' ~ v ~ ~ ~ ~ ~ ~ ~ ~ A L V E  WHEN dODPE? 

@ VERIFY VALVE DOSITION iS CLOSEO PRIOR TO RETRACTION 
OF FILL CHUTE. 

REF DWC No. I DRAWING TITLE 
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FRCM CHEMlCAl 
SOLUTION FEE0 
TANK PUMP lWlk 

B 

B 

B 

TC P33DLICi 
M!XE? lO3OC 

7 E s  W O W 0 3  

PRODUCT MIXER I VE-191209-6"-893 ?Ez12 > PRODUCT MIXER 
ViNTS 

PRODUCT MIXER 
VENT HEADER 

VE-191209-6"-89S NOM0 

VENT HEADER 
W - - 
N 0 

FLUSH WATER 

r) 
TO PRODUCT 
MIXER SUMP 
PUMP 1014 

FLW-621674-1'/,"-112 I 
HOV-62-1229 

FLU% WATER 
1 N3112 ) FLW-621610-3"-112 I FLUSH WATER 

FLW-621610-3"-1!2 NOllO > 
WATER HEADER 
PRODUCi MlXER 
10COA 

3"XZ" 8 HOV-62- 1230 

FLYASH 

QOPFER 10013 

70 PR?DLiCT 
MIXER d0OC 

P W A r U  , 

_ _  
PRODUCT MIXER B 

kT14-17-10QpB 
MXB- i7-10008 200 HP MOTOR 

WORKING CAP: 200 ;T? 

NOTES : 

1. AUXILIARY LOCATEG CONTROLS ON THIS ShEEi 4?t LOCATEC 

2. E 2 3  EN?S OF TilOUGH h?E QEMDV/\BLE. 

3. SEE SHEET 140002 FO9 TYPICAL AOV CONFIGURATIONS. 

Or: " A C L  DH~-90-10!6 UNLESS Gi lERWlSE NOTEC. 

INTERLOCKS: 0 HIGH OR LOW PRESSUSE SHUTS 39WN PUMP 

@ 4 G k  WEICAT SiLPT/SHUTDOWN SEOUENCE =OR PUVF. 

@ PUMP CLOSED OPERATE POSITION. ONLY WHEN BOTTOM DISCHARGE VALVE IS IN 

@ WHEN LOWER DISCHARGE VALVE IS FULLY OPEN 

@ CLOSES LOWER DISCHARGE VALVE WHEN HOPPER DISCHARGE 

@ ~ X ~ ~ A ~ ; S ~ A P & ~ V A & E  pL00I&Q&LOSEC IF CORTAWER NCT 

@ OPENS HOPPER DISCHARGE VALVE, STASTS HOPPER ACTIVATCR 

@ $LOO~SI~OIVIV~EISCHMG5 VALVE WHEN HOPPER DISCHARGE 

@ OF FILL CHUiE. 

PW-15-100:A ANI: CiCiES VALVCS 

OPENS 4ODPER DISCHARGE VALVE. STARTS HOPPER ACTIVATOR 

VALVE IS CLOSED 

WHEN LOWER DISCHARGE VALVE IS FULLY OPEN 

VERIFY VALVE POSlilON IS CLOSED PRIOR TO RETRACTION 
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NOTES : 
1. AUXILIARY LOCATED CONTROLS ON 1% SHEET ARE LOCATE0 

2. 3 0 T H  E N X  3; iROUGL ARE REMOVaLE 

3. SEE WEET N31CZ FOR TYPICAL AOV CONFIGURATIONS. 

ON PANEL PNL-90-1017 UNLESS OihERWlSE NOTEC. 4 8 2 2 '  PRODUCT MIXER 
VENTS PRODUCT MIXER 

VENTS 
I NOlll > YE-191209-5"-393 4 1  NO113 

VE -191209-6'-Y93 

i o  scRueeE3 

FLUSH WATER 

TO PRODUCT 
MIXER SUMP 
PUMP 1015 

FROU P a o o u c i  
MIXER VEKT 
HEADER 

HOV-62-1236 

B 

B 

B 

FLUSH WATER 
FLUSH WATER 

FLW-621610.3"-112 
NOlll 

FROM FLUSH 
WATER HEPSER CONTANER SUMP 19 

MIXER TO PRODUCT WASHWATER 

INTERLOCKS: 
0 mGH OR .OW PRESSWE SdbTS GOWIV P u M i  

@ HIGH WLiGr(7 STARTlSHUTDOWN SEOUEhCE F 3 P  PUMP. 

@ ~ ; W P ~ % J ~ o ~ , N L Y  WHEN BOTTOM DISCHARGE VALVE IS IN 

@ ~ ~ ~ S , ~ ~ ~ ~ ~ " o ~ ~ ~ C ~ ~ ~ ~ ~ ~ ~ ~ ~  SJuy:? tfkiER ACTIVATOR 

@ ~LO~OS,LOW~ESCHARCE VALVE WHEN HOPPER DISCHARGE 

@ k/XEFAF~","-?\ETVbL~~ ;OOS:YbD&LOSED IF CONTNNER NOT 

@ WHEN LOWER DISCHARGE VALVE IS FULLY OPEN 

@ CLOSES LOWE? DISCHARGE VALVE WHEN HOPPER DISCHARGE 

@ $RglL V&{E,POSITION IS CLOSED PRIOR TO RETRACTION 

PMP-15-DOlA bND CLOSES VALVES 

OPENS HOPPER DISCHARGE VALVE. STARTS HOPPER ACTIVATOR 

VALVE IS C-CSEO 

FLY ASH 

FROM FLY 4Sm 
HOPPEil lOOlC 

CEMENT 

FROM CEMENT 
HOPPER lOOOC 

HOV-62-1234 

w 

HOV-!9-1012 e @----yf rOV-13-2450 
SYSTEM 19 

' SYSTEM 17 

ux3-17-10ooc-1 , pc 

MXB-17-100OC-1 

ROOM 
TO 
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MTR-17-1000C 
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HOV-19-1111, 

VENT GASES m, RCS-20:201-6"-893-C? 

~ c s - 2 c - 1 6 ~ 2  10 RCS VENT v 
HEADER 

PAH ' i  

SEAL WATER SEAL-541867-1~2"-103 
NO130 

FROM SEAL 
WATER HEeOER 

S T R - W l O W  
PRODUCT MIXER VENi 

BASKET STRNNEK 

SCR-19-1rIOD Wi -19- lOp i l  PtAP-!9-1002 
PRODUCT UJXER EJECTOR PRODUCT MIXER VENT 
VENT SCRUBBER 'cR"","',",,"'~c~!~~~ PUMP SCRUBBER CIRCULATION PUMP 

MTR-19-1Oa 
PMP-19-1000 MOTOR 
2 HP a 3500 RPM 

I 0 

NOTES : 
I. W X I L I ~ Y  LOCATED CONTROLS ow inis SHEET ME 

LOCATED ON PANEL WL-90-1023 UNLESS OTHERWISE K O X C  

2. SEE SHEET NO002 FOR TYPICAL AOV COHFICVRATIONS. 

3. THE PLC I/O REFERENCE INDICATED WILL NOT BE VENDOR SUPPLIEI 
BUT WLL BE LMQED WITHIN THE CENTRAL CONTROL SYSTEM. 

INTERLOCKS: 
@ LOW .LEVEL SHUT DOWN PUMP 

DRAWRIG TITLE REF DWC NO. 

NO001 FIPNC. V U V E S  *ND YISCELLNdEOUS 

NOD02 YSTRUUENTATION 

NO003 I EWPMENT AND YSCELLMOUS 

UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n6-mmm 

SILOS 1 AND 2 
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HOV-55-1065 f 
NOTES : 

;. WXILIARY LOCATED COhiROLS ON 'HIS 
SHEET nRE LOCATE0 ON PANEL 
Ph'L-90-10i8 UNLESS N O T E  CTHERW!SE -SUMP T A m  iOV-55-1066 

SLURRY/WASHWATE2 
N O 1 2 1  

PIREA NO. 23  ly2"xf: ' 
SUMP-551076-1~~" - i l l  

4 8 2  2" 2. ALL HOV BALL VALVES ON TNK-55-1090 TO BE LOCKED 
OPEN. 

5. SEE SHEET NO002 FOR TYPICAL AOV CONFIGURATIONS. 

4. SEE VALVi CONFIGURATION -3 SHEET N0002. 

B 

B 

kROM SLUlCE/FLUSH- WATER TANK 
AN0 SUPERNATANT oANK SUMP NO.10 

I 

SLURRY/WASHWATER 

FROM REACTION TAUK 
ENCLOSURElCL AQIFILR 
ROOF SHIELO SUMPS 

NO128 

HOV-55-1067 

SLURRY/WASHWATER SUMP-551123-1~~"-;11 l%"XY.9' 
NO128 

FROM FEED TANK 
ROOF SHIELD SUW 

SCRUBBER 

FROM SCRUBBER PRODUCT L SLURRY MIXER 

FEEO TANKS 

VENT GASES 
I NO109 

RCS-201202-V-893-CP 

TO RCS 
VENT HEbilER 

1 

ThK-JS-:bCG x ~ 1 :  , 

Y 3 1  

FROM PRODUCT 
MIXER SUMPS 

$ > 
U SUM~'-55:099-1'/~"-111 - Siu i i i lY  IWASHWATER Y 

; NG:23 
mov SUMP NO. 19 ~SODU:- MIXER WASWATER 
AND COWIUNER FILL ROCM SUM25 

SLURRY/WASHW4TER 

FROM RECEIPT TANKS 
EXTERNAL SUMPS NO. 3 h 4  
SLURRYIWASHWATER 

:<v-55-13.:3 

FROM CLARlFlER SUMP N0.9 

FLUSH WATER 

i0 CLARIFIER t NO106 

S"X2' 
F L S H  WATER 

NO127 
FLW-62162A-3"-112 

TO CLARIFIER UNDER 
FLOW PUMP SYSTEM 

FLUSH WATER 
FLW-621603-1'/ "-112 N0121 c AREA TO CLARIFIER SUMP 3X lYZ"  

INTERLOCKS: 
@ LOW-LOW LEVEL SHUT DOWN MIXER 

@ LOW LEVEL SHUT DOWN PUMP 

43 ~ a u " M P ' : ~ ' ~ u : I Y : , , " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  8'.: P F L I N E  UP) 0 ;&L;k$EFL ffv:;:SE:LF",o"W"EN PUMP IS NOT OPERATING 

;IgpHIGH OR LOW PRESSURE SnuTDOWN SEOUENCE FOR 

@ y~RIFFAIAL;E+/~UP TRAA'S'ER 

HOV-55-1062 
SLURRY/WASHWATER SUMP-551067-1%"-111 - ly2"x3/,,' 

NO120 
FROM SLURRY FEEO TANKS CKV-55-1005 
EXTERNAL SUMPS NO. 2h8  HOV-55-1071 & 1 - - 

ly2"Xy," SUMP-55l083-"/2 '-11; 
SLUQRYIWASkWATER - 
1 NO!21 - $  
FROM SLUICE/CLUShWATER 
AN0 SUPERNATANT T W K  SJM" NO 1' 
SUPERNATANT WATER 0 

r. rg 

Ln 

c %OM CLAR51ER 
OVERFLOW u1 3 

N - - 
FLUSH WATER 

TO SLUICE/ 
SUPERNATANT 
AREA SUMPS 

3 

FLUSH WATER 

7 0  SLUICE/SUPERNAT*YT 
AREA SUMPS 

FLW -621646-2"-112 
r 

(0 3-7 N N -  
(D O N L n  
0 P P P  

I L  

P 
SPNT-551909-4"-106 

I 

L I N O  r. N (c 

FLW-621605-3"-112 

FROM SLUICE/FLUSH 
WATER TANK 

Cls"X2" 

()HOV-62-1045 + 
HOV-20-1057 @ 

I 
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SUPERNATANT FROM 
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FROM SEAL 
WATER HEADER 
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~ w 
FROM WATER SEAL r(E.4lER 

I NOTE 4 

ATER 
SUPERNATANT 

FROM SAMPLER 

SILOS 1AND 2 

(NSTRUMENT ATION 
PIPING AND INSTRUMENT DIAGRAM 

800104 
PMP-55-1000A TNK-55-1000 MXA-55-lOQQ PMP-55-10008 

SUPERNATANT PUMP B 
300 GPM 0 80 PSIG TANK YlXER 500 GPM 0 EO PSlG 

PMP-55-10008 40 HP d T 0 R  PMP-55-1000A MOTOR 24'51A 'oHT MXA-55-1000 MOTOR 

SUPERNATANT PUMP A SUPERNATANT SUPERNATANT TANK 

MTR-55-1000 MTR-55-1000 100.000 GAL MTR-55-1OOOA 

40 HP 2 5  HP 

1 PUI w 
mmco 

40750 
.um ~ ~ c n t m  

N/A 
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B 

B 

ISSUED TO MNSTRUCTION 

I I 

PNL-90-1075 

rr 0 warrmmnrpolt DDCS~ 

VENT GASES 

TO SLUICE/FLUSH 
WATER T W K  
VENT HEADER 

MTR-62-10OOA 

w I l r r " (  CI. 

ylus Io MTI 

AOV-62. 
FL 

h C V - S i - l O i 3  

WATER HEADER 

n 
t 

FROM BOTTOM OF 
SUPERNATANT TAQK 

a 

WATERTW~502303.2...103 \ NO569 > 
'ROM PROCESS 
WATER HEADER 

10 w -  

3 " 

NO106 
FROM CLARIFIER 
OVERFLOW 

HOV-62-1002 

TO/FROM 
SUPERNATWT 

TNK -62 - 1000 

NOTE 2 

it JACKEi DRClh -> 
TO TRENCH 
SUMP NC.20 

84 , i ~ - o - ~ T i A T i ,  SYSTEM SYSTEM 

84  I SYSTEM 62 SYSTEM 62 

FLW-621601-3"-112 

HOV-62-1031 

HOV-62-1061 

SEAl WATER 

FROM SEAL SEAL -541825-1/2"-103 
WATER HEADER 

ROOF SHIELD SUMP 
PUMP 1022 
FLUSH WATER 

OVERFLOW/UNDERFLOW 

HOV-62-1052 TO SUPERNATANT 
TANK 

G n  
SUDiRNATWT/SLUICE/FLUSH WATER TANKS 

GLOVEBOX 

TNK-62-1000 MXA-62-1000 PMP-62-1000A PMP-62-1WOa PMP-62-10018 SSL-84-1007 SSL-84 - lW8 
SLUlCE/FLUSH SLUICEIFLUSH WATER SLUICE WATER PUMP A SLUICE WATER PUMP B FLUSH WATER PUMP A FLUSH WATER PUMP B SLUICEIFLUSH WATER 
WATER TANK T F K  MIXER 300 GPM 0 200  P S G  300 GPM 0 200 PSI? 200 GPM 0 60 PSlG 2 0 0  GPM 0 60 P 3 G  SAMPLER FOR TNK-62-1000 SWPLER FOR TNK-55-1000 
100.000 GAL 

PMP-62-100lA 
SUPERNATANT WATER 

MTR- -1 A MTR-6 -10 OB P M P ~ ~ ~ : 6  2 - 1OOlA UTR-62-X)OlB 
lOOlA MOTOR PMP-62-10018 MOTOR 24' 'IA 'O' HT MXA-%%o1%0R PMP-62-1,",'OA""M",TOR pMp-62-10;08 \OTOR 

25 HP 100 HP 100 HP 20 HP 2 0  HP 

NOTES : 

1. AUXILW" LOCATED CONTROLS ON THIS SHEET ARE 
LOCATEO 3N PANEL PNL-93-1019 LlNLESS OTHEQWISE NCTEJ.  

2. ALL HOV 3ALL VALVES ON TNK-62-1000 TO eE LOCKED OPEk. 

3. SEE SHEET NO002 FOR TYPICAL AOV CONFIGURATIONS. 

4. SEE VllLVE COXFIGURATION '4 SHEET ND002. 

INTERLOCKS: 

'@ LOW-LOW LEVEL SHUT 33WN MlXER 

@ LOW LEVEL SHUT DOWN PUMP 

@ HIGH LEVEL SHUT DOWN SEOUENCE FOR PUMPS 
(PUMP IN QUESTION IS DETERMINED BY VALVE LINE UP) 

@ ,',",blEN:H,",,",',CLY;E WHEN PUMP IS NOT OPERATING TO 

' 64 HIGH HIGH O? LOW PRESSURE SHUTDOWN 0 SEOUENCE FOR PUUP. 

@ ~ ~ ~ u ~ ; ~  lJZ;Opt$,RESSURE SHUTDOWN 

@ C:Gphu;Gc; O&L$~M~,RESSURE SHJTDOWF: 

@ Hl:cpHVd:F g$WEMF.RESSURE SHUTDOWN 

DRAWWG TITLE REF DWG NO. I 
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RSTRUMENT ATION 
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INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

SLuIcE/fLUSH WATER SSTEM 
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CONC-i72205-18"-120 PRODUCT 
NO521 > * 

FROM MIXER 
MXE-17-1 OOOA 

TW-502326-'*~*- 103  
OCESS WATER 

_. .- 

60 P S l G  

SSS-8'- 1017A 

D 

B 
'24-10150 

Y 
a d  HOV-24-1086 cpQ3 

TAGOUT 
VALVE 

UR-24-10071  s - 8 4 - 1 0 1 7 A  VIS- 
PRODUCT F I L L  CHUTE A PRODUCT SAMPLER FILL CHUTE A VIBRATOR 

CAPACliY 60.000 POUNOSlHOUR A l f i  POWERED YIB?ATOR 
SSTlHYPALON- LAMINATE0 NYLON 

16  TRAVEL 
: CFM Q 80 PSiG 

NOTES: 
1. SEE SPECIFICATION ES-JME-LSR-24-1007 FOR FILL CHUTE DETAILS 

1. FOR SEOUENCE OF EVENTS SEE SHEET i C 5 3 C  

INTERLOCKS: 

@ MIXER OISCHMGE VALVE LOCKED CL3SEO UNLESS A 

@, 00 NOT DEPLOY FILL CHUTE UNLESS 

@, OC hGT DEF-OY FILL WUTE UNLESS CATC? TRA" IS 

CONTUNER IS IN PLACE AN0 FILL CHUTE IS OEPLCYED 

A CONTAINER IS IN PLACE 

E:T?AC7:3 

@ 30 r:c- MOVE CA? FRCM :ILL ~ o s i i i s u  mii- 
-AT:+ TRAY IS IN D.ACE. 

@ 5C NOT MCVE CAil UNLESS PROGLCT FILL CHUTE ;S 2'. 

@ DISCHARGE VALVE IS OPEN 

@ P;3D;F:O:XLEN0 CATCH TRAY IF FILLCHUTE 

00 NOT REiPACT FILL CHUTE IF UIXER 

REF OWG NO. I ORAWWG TITLE 

PIRNG. VMVES AN0 ULSCELLIHEOUS 

0 ISSUED TO CONSTRUCTION 
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
l l6DuucPKPyILDW 
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SILOS ( A N D  2 

INSTRUMENTATION 
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TW-S02325-',d'-103 
OCESS WATER 

1 

COMPRESSED 

CA-403080-1"-136 

0 5 I 

HOV-24-1181 
AOV-24-10836 

AO -24-1 ma/a 

- -1- 
N1-16" 

a d  HOV-24-1 n>43 166 

TAGOUT 
VPLVE 

UR-24-10076 VlE- '24-1000~ 
PRODUCi F I L L  CHUTE 6 PRODUCT SAkCaLER F I L L  CHUTE 6 V169PiD9 

AIR, POWERED VLBRPTOR 
8 CFM 0 80 PSIC CPPACITY 60.000 POUNDS/ROUR 

SSTlHYPALGN. LAMINATED NYLON 
16  TRPVEL 

NOTES: 
1. SEE SPECIFICATION ES-JME-LSR-24-1007 FOR FILL CHUTE DETAILS. 

I. i O R  SEOUENCE OF EVENTS SEE W E E 1  F0504. 

INTERLOCKS: 

0 MIXER DISCH8ftGE VALVE LOCKED CLOSED CNLESS A 

@ ~ O c ~ ~ ~ A ~ ~ ~ L ~  l~\~.~UiE UNLESS 

@ ;;T;f2T2:PL3V FILL CdLLTE JNLESS CATCH iRAY IS 

@ ~ T ; ~ - i $ ~ f ~ s C ~ ?  $-:R, ?ILL PCSlii5N Uh i i L  

CONiAJNER IS IN PLACE AND FILL CHUTE IS DEPLOYED 

@ 30 NOT MOVE CAE tiNLESS PRODUCT FILL CAUTE 'S UF 

0 DO N 5 i  RETRACi FILL CHUTE IF MiXER 

@ P , " D ; ~ P : o X E N D  CATCH TRAY IF FILLCHUTE 

DISCHARGE VALVE IS OPEN. 

REF OWC NO. I DRAWING TITLE 
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INSTRUMENTATION 
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECl 
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SILOS l A N D  2 
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NOTES: 
I. SEE SPECIFICATION ES-JME-LSR-24-1007 FOR F!LL CHUTE DETAILS. 

. FOR SEOUENCE oi EVENTS SEE SHEET F0504. 
- 4.8 2 2'' PRODUCT 

FROM MIXER 
Mxa- i7 - i oooc  

TW-S02324-',8--103 ROCESS WATER 

H3V-50-i 27s  - I INTERLOCKS: 

MXER DISCHARGE VALVE LOCKED CLOSED UNLESS A @ CONTAIN3 IS IN ?LACE AN0 FILL CHUTE IS DEPLOYED 

@ 30 NOT DEPLOY FILL CFUTE UNLESS 

@, ;;r;;;7;:PLOV FILL CWTE ilNLCSS CATC'I TRAY 'S 

@, r4TC- KCV: CkR FROV =!:L POSIT:Ot: WT;. 

@ 02 NCT MOVC CAR UNLESS DROOUCT FiLL CHUTE iS U7. 

@' DISCHbRGE VALVE IS OPEN. 

@ EOD~E[o:;LENO CATCH TRAY IF FILLCHUTE 

A CONTNNER IS IN F-ACE 

'3-TilAY !S iN PLACE. 

JC NOT RETRACT FILL CHUTE IF VlXiR 

1 SET @ 
70 .?Sit 

24-1252 

-% 
YSiEM , SYSTEM 
84 2 L  

c 

I r' 

HOV-24-;265 

dOV-24-1282 

A0 -24-1 8 3 C K  

AOV-24-108JC 

m2 I INSTRUUENTATION 

Q 
I SETRACTED 

tr IYR I m n l  I 
m u s  m mn a m  mzuw w - WTPI 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n6-AIEpmcDIpT 

CATCb TRAY 

SOV-24-1026 
TO CONTAINER 1' EXTENDED 

v 

-. 

SILOS 1AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM z l - J v v v 2  HOV-24-1286 [pQ3 

TAGOUT 
VALVE 000108 

LSR-24-1007C gS-8A-1017C 
PRODUCT F I L L  CWTE C PRODUCT SAMPLES F I L L  CHUTE c VIBRbTOR 

CAPACITY 60.000 POUNOS/HOUR A I R  POWERED VIBRATOR 
SST/HYPALON LAMINATED NYLON 1 CFM a 80 PSIC 

1 6 "  TRAVEL 



I L 5 I I I 4 I J I 0 I 

REF DWG NO. 

I 0 

DRAWING TITLE 

NOTES: 
SEE SPECIFICATION ES-JME-CRT-24-1002 FOR CONTAINER CAR OETNL? 

'OR SEOUENCE O r  EVENTS SEE SHEET F0504 B F05C5 

5 SECOND DELAY BEFORE FILL ROOM CAR SAVS ALARKS 
AQE ACTIVE OURING DELAY bY3 OPEQATIOR 0- FIL- ROOU <A? 

@AN,"tX€& ~ ~ ~ R ~ ~ ~ J  ~IOMONNJSMBERS SEE GENERAL 

INTERLOCKS: 
@ DO NOT OPEN ASD-ZS-1019 UNLESS ASD-2s-1014 

@ CONTNNER IS t4 PLACE AN5 FILL CHUTE IS DEPLOYED 

ASO-24-1008ME/C/. AN0 ASD-25-1OOOUB/C ME CLOSED. 

MIXER DISCHARGE VALVE LOCKED CLOSED UNLESS A 

@ 03 NOT LOWER CONTNNER UNLESS TRANSFER c A ~  IS !N PLACE. 

PRODUCT F i i L  ROOM 

LLQW 

@ _ _ _ _  _ _ _ _  @OPEN 
AS$-25-i000A 

v 

@ DO N3T DEPLOY FILL CHUTE UNLESS A CONTAINER IS IN ?LACE. 

@ y&;OA %O',"'a,,cCp FROM FILL POSITION UNTIL CA iC5  

@ 00 NOT MOVE CAR UNLESS PRODUCT FILL CHUTE IS UP 

VOT MOVE CAG TF?OUW F!LL ROOM 0 0 3 R  SbFE7Y 0 % UtLESS DOOQ 15 'L-LY OPEN. 

0 Z 3 G  UNLiSS DOOR IS FULLY OPEN. 

@ 00 NOT HJVE IRANSFEQ CAR I F  MANlPULATDil IS I N  

162 DO SOT MOVE CAR THROUGH SKPPINS R O W  DOOR SbFEIY 

OFERATION AN0 I N  CONTROL OF CAS. 

@ ~ D ~ ~ ~ - , ~ , ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ E ~ 0 ~ ~ ~ ~ ~ ~ E D .  

@ 00 NOT OPEN ASO-25-1008B UNLESS ASD-23-1019, 
ASO-24-1008UC AND ASD-25-1000UBIC ARE CLOSED. 

148 DO NOT OPEN AS0-24-1008C UNLESS 60-23 -1019 ,  3 ASD-24-1008UB AND ASD-25-1000A/B/C ARE CLOSED. 

@ 00 NOT OPEN 60-25 -1000A UNLESS ASD-23-1019. 

@ 00 NOT OPEN ASD-25-10008 UNLESS kSO-23-iO19. 

@ 00 NOT OPEN 60-25 -1000C UNLESS ASD-23-1019, 
ASO-24-1008A/B/C AN0 ASD-25-1300MB ARE CLOSEC. 

@ ;yT&:\ ~ \ Y ~ N { f i I ~ ; , " L ~ ~ ~ F c ; N  AUTOM*TIC SEQUENCE 

ASO-24-1008PVE/C AN0 ASD-25-1OOOB/C ARE CLOSED. 

ASD-24-1008UWC AN0 AS0~25-1OOOMC ARE CLOSED. 

MANUAL 
RAD 

SURVEY 
(OPTIONAL1 

m 
CRT-24.10024 

v 

1 
I 
I - ~ 

@ 
6 0 -  4-1 0 8 U A  

5 

CAR ' 

v I NSTSTRUUENTATIDN 1002 

I 

LASER 

'L CRT-@02A-2 

I 
SEE NOTE S I 

ALARMS I 
CAR 0 CLOSED 

ASD-24-1008A 
7 

ASD-25-10004 
Y 

I I 
I 1  

ISSUED TO CONSTRVCTION -I? I& 
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:ERNALD ENVIRONMENTAL MANAOEMENT PROJECT 
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L 

SILOS 1 AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

D R U Y C N  

C O N T M R  FLLNC SYSTEM - SHEET 5 OF 15 

YTQ-24-1002A PGR-24-1002A CRT- 24 -1Om UMB-24-1002~  M T R - 2 4 - 1 0 a  AS0-24-10Q& MTR-25-1000A p S 0 - 2 5 - l Q a  
1 HP 1 HD SHIPPING AREA 11 HP FILL QOOK CAR A FILL ROOM A CAR TRANSFER CAR v ,3 on PRODUCT FILL ROOM A 

480 v . 3  PL( oooa A 480 V . 3  aH GEARBOX CAPACITY 10.5 TON uuauic AL DOOR 
149:l CS/SST CLAD 

7.965 IN-LB SO FPY 



I 0 I I L I J I 4 I 5 I 0 I I 
~~~~~~ ~ 

NOTES: 
SEE SPECIFICATION ES-JME-CRT-24-1002 FOQ CONTPJNER CAR DETNLS 

FOR SEQUENCE OF EVENTS SEE ShEET F0504 & F 0 5 0 5  

5 SECOND DELAY @EFORE FILL ROOM CAR STARTS ALAQMS 
ARE ACTI\'E 3UPlhi  OEL4Y 4ND OPE2ATlON OF GILL ROOV CA3 

4 8 2 2 '  
. 9 BOXED 

AR WGEMENT 
NUMSERS 
DRAWING 

REPRESENT ROOM NUMBERS 
FOR R O O M  iOCATIONS. 

. SEE GENESAL 

INTERLOCKS: 
00 NOT OPEN SO-23-1019 UNLESS SO-23-1014, @ ASD-24-1008A/B/C/, NdD ASD-25-lOOOWBIC ARE CLOSED. 

@ IS IN PLACE P N D  FILL CHUTE IS DEPLOYED. 

@ 00 NOT LOWER CONTeiNER UNLESS TRAJSFER CAR 15 IN ?LACE. 

MIXER DISCHARGE VALVE LOCKED CLOSED UNLESS A CONTNNER 

@ 0 0  NOT DEPLOY FILL CHUTE UNLESS A CONTNNER IS IN PLACE. 

@ lpA;O& ;OP#;F FROM FILL POSITION "TIL C A T W  

0 OC NOT MOVE C42 UNLESS CROOUCT FILL CHJTE IS CP 

0 DC' ZONE UNLESS 303~ .s w L L r   WE^. 
MOVE CG TliaocG+ F I L ~  SCW XCR SAF-Y 

,@ 30 h i O i  MOVE CA? TitROUGr SHIPDING ROOM 0009 S U E :  

@ OPERATION Ah0 I N  CONiRGL OF CAR. 

@ ~ o ~ ~ o . l ~ ~ ~ , a ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ B ~ o ~ ~ - l C O : ~ j E D .  

@ AS0-24-1008AIC N O  SO-25-1000A/B/C ARE CLOSED. 

@ 00 NOT OPEN ASD-26-1008C UNLESS ASO-25-1019. 
6 0 - 2 4 - 1 0 0 3 A I B  AN0 ASO-25-1000AIBIC ARE CLOSED. 

00 NOT OPEN 60-25-1000A UN' ESS ASO-23-1019. @ ASD-24-1008A/S/C AN0 AS0-25-;00OB/C ARE CLOSED. 

CO NOT OPEN ASO-25-1OOOB UNLESS ASD-23-1019. @ ASD-24-1008AIWC AND ASD-25-1OOOAfC ARE CLOSED. 

@ DO NOT OPEN ASD-25-lOOOC UNLESS ASO-23-1019. 

@ ;~N~;',E',';',";h44;~U~ATOR IN WTOM4TIC SEQUENCE WITFObi 

ZJNE UNLESS DOOR IS cJL?Y OPEN. 

DO NOT MOVi TRPNSiER C4R I F  MIN IPUL~TOR ! S  iN 

DO NOT OPEN ASO-25-10083 UNLESS ASD-23-1019 

AS0-24-1006AfEl/C AND ASD-25-1000A/8 &QIRE CLOSED. 

M P N U A L  
RAD 

SURVEY 
(OPTIONAL) 

m 
c a i - 2 ~ 0 0 2 ~  

8 M4NUAL 
i DOOR 

5 

....................................... 
CAR I REF OWC NO. I DRAWING TITLE 

I FPWG. V K V E S  LND W S C O I W O U S  1001 

MTRUYENTATION 

Q ! 

CONTNNER I 

I 
I 

I 
I 
I 

LASER 

CAR 
A L A R M S  y ! 

LASER 

C R T - 4 3 2 8 - 2  d' 

0 CLOSED 
250-24-10088 
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CRT-  26 - l o a  

PCR-24-100a  %OS lAND 2 

IN!STRUMENTATION 
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R * . Y C N  

CONTMER FPLMC SYSTEU - SHEET 6 OF 1J 
.I.-.-..-_-" _._______.__..-__-.._..____.._. ~ _.._" -..--..-..-..- ---.- .FfjHgWYr c. i. 9 jg I 3.4 s i . ,  

M T R - 2 4 - I w  PGR-24-1- CRT-24-100B UMB-24-1002B MTR-24-10088 ~ 0 - 2 4 - 1 0 0 B  M T R - 2 5 - 1 w  AS0-25-100QB 
1 HP PRODUCT FILL ROOM B 1 HP SilIPDINC AREA 

DOOR @ 
TRANSFER CnR .FILL ROOM CAR 8 FILL ROOM E CAR 

GEARBOX CAFACITY 10.5 i O N  UUB1LICAL 480  V.3 P h  DOOR 4 8 0  V. 3 PH 
11 HP 

4 8 0  V.S P4  
149:; CSISST CLAL 
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40750 
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NOTES: 
SEE SPECIFICATION ES-JME-CRT-24-1002 FOR CONTNNER CAR DETAILS 

FOR SEOUENCE 3F EVENTS SEE SHEET F O W L  b F0505. 

. 5 SECON5 DELAY aEFORE FILL ROOM CAR STARiS. / \LARMS 
ARE ACTIVE DURING DELAY AN0 OPERATION OF F!L: ROOU CAR. 

. EOXEO NUMBCRS REPRESENT ROOM NUMBERS. SEE GENES/\; 
ARRAVGEMENT ORAWING FOR ROOM LOCATIONS. 

INTERLOCKS: 
@ DO NOT OPEN SO-23-1019 UNLESS 60-25 -1014  

AS0-24-1008A/3/C/. AND ASO-25-1000A/B/C ARE' CLOSED. 

@ F:," P~C~;MANG~ ~ ~ V ~ ~ ~ ~ ~ ; " : : O ~ 6 : ~ d : o ~ L E S S  A CONTNNER 

@ DO NO? LOWER CONTNNER UNLESS TRANSFER CAR IS IN DLACE. 

@ 00 NO7 DEPLOY FILL CHUTE UNLESS A CONTNNER IS IN PLACE. 

@ 00 NOT MOVE CAR FROM FILL POSITION UNTIL CATCH 
TRAY IS IN PLACE. 

FILL ROOM 

@ 33 NOT MOVE CAR UNLESS PRODUCT FILL CWTE :S LIP 

@ 30 '40: MOVE CAR iHFiOilSh F,LL 3OOV D3OP SACET" 
ZON: UZ-ESS DOCS :s r u : y  OFEL 

ZONE USLESS uooa is FULLY OPEN. 
@ DO bo; MOVE CAR THROUGH SHIPZING SOOY m3a SAFETY 

0 DC NOT MOVE TRANSFER C A R  I F  MANIPULATOR is Ih 
OPERAilON AND I N  CONTROL OF CAR. 

00 NOT OPEN 9SD-24-1008A UNLESS 60-23-1019. @ A50-24-1008B15 AN0 ASD-25-1000A/B/C ARE CLOSED. 

@ 00 NOT OPEN AS0-25-1008B UNLESS ASO-23-1019. 
ay)-24-lOOBA/C AN0 ASD-25-1OOOUE/C ARE CLOSEO 

DO NOT OPEN ASO-24-1008C UNLESS ASD-23-1019. @ ASD-24-1008UB AND ASD-25-1000UBIC ARE CLOSED. 0 DO NOT OPEN 4SD-25-1000A UNLESS ASO-23-1019 

0 OC NOT OPEN 60-25 -10008  UNLESS ASD-23-iO19 

0 00 NOT OPEN SO-25-100OC UNLESS ASD-23-1019. 

@ ~ 8 N ~ ~ ' , E ' K ~ ~ ~ ~ ~ P U L A T O a  !N NJTOMATIC SEQUENCE WIT.IOL' 

149 A S D - Z ~ - ~ O O ~ U ~ / C  AND A S O - ~ ~ - ~ O O O B / C  ARE CLOSED. 

1N ASD-24-1008A/B/C AN0 AS0-2S-lOOCAIC ARE CLOSED. 

ASO-24-1008A/B/C AN0 AS0-25~1000A/B ARE CLOSED. 
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EQUPMMT YIO WSCELLANEOUS 

NOTES: 

4 8 2 2 ,  1. BOOSTER CONNLCTIONS f f lE  SPACEG AT 5' 70 10' INTERVALS 
ALONG CCVVEYING LINE (VENDOR SbPPLIE3 WIT+ IOUiPVENT). 

COXNEC7,OhS. 
2.SEE P615 N O 3 2  TOR PRV VALVE NUM3ERING P i  CELIEU BOOSTE? 

3.THE FLC FOR :HIS EOUIPMENT IS VENDOR SUPPLED. 
l / O  TAGS AN0 INTERLOCK INFORMATION TO BE PROVIDED 
ON FUTURE REVISION. D 
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SYSTEM 44 
SYSTEM 4 0  
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2A-403127-'/2"-136 

SOV - 4 4  -1336 '/2W/+" 

-A4-10C24 HBN-44-KJOOA 3lA-44-100Ob a - 4 A - 1 0 0 0 A  

BIN A 7 5  FT3 81N ACTIVATOR 
36 FTS 7'-6WX5'-2''LX8'-5"HT 

CEMENi HOPPER A 
ROTff lY NRLOCd 

VALVE 
CEHENi RECEIVWG CEMENT HOPPER A CEMENT HOPPER A 

YWXJ'LXBOHT 

B Y 8 N  000112 CEMENT 
NO110 

TO MIXER 1OOOA 

MTR-44.1000A- 1 MTR-41-100OA 
- -  

ROL-44-IOOOA MOTOR 
2 HP 

a l A - ~ 4 - 1 0 0 0 A  MOTOR 
7.5 HP 

FLT-44-lOOZA 
CEMENT RECEIVING 

BIN A 
VENT FILTERS 

CEMENT HOPPER A 
VENT FILTER 
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NO126 
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\SYSTEM 46 
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COMPRESSED AIR 
2- CA-403012-j;"-136 r 

TO DRY CEMENT 
FEED SYSTEU A 

&OOZB 
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CA-+O3i33-Y1"-136 SOV-44-1150J r .~, ,~. r 
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CEMENT RECEIVING CZi!NT HC?P$? B CEMENT 'IO??ER B 

s'WXJ'LX5' HT 
FLT-44-1002a FLT-64-1004B 

CEMENT HOPPER B 
VENT FILTER 

CEMENT RECEIVING 
BIN B 

VENT FILTERS 

MTR-44-10008-1 
BlA-A4-100OB MOTOR 

7.5 HP 

h Y 
:A-403134-%"-126 

Ra i -44 - ioooa  
SOV-+4-1286 K"Xl / , "  

ROL-A4-IOOOR 
CEMENT HOPDER B 

VALVE 
Rorm MLOCK 

MTR-44-100Q3 
ROL-44-10008 MOTOR 

2 H? 

CEMENT 
CFO-441309-16"-121 IT) 

TO MIXER 1OOOB 

NOTES: 

1. BOOSTER COS1IECTIOF;S mE SOACE2 AT 5' TC 1 0  INTERVA 
~ O N G  C~NVEVINC LINE (VENDOR suP9I:E: VITH EOUIPMEI 

2.SEE P&IO NO132 FOQ PRV VALVE NUMSERING A7 CEMEYT 
CONNECTIONS. 

I/O TAGS AND INTERLOCK INFORMATION TO BE PROV!OEO 
ON FUTURE REVISI9N. 

3.THE PLC FOR THIS EQUIPMENT IS VENDOR SUPPLIEJ. 

INTERLOCKS: 

1 

a m  uwsm PSUU -DLYBNN 
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B 

B 

CA-4331P1-1"-:36 
h: 

HBN-44-1002C 

CF0-441301-2"-121 CEMENT 

NO125 
TO CEMENT RECEIVING BINS 
1002B.1002A CONVEYOR SYSTEM 

1./2"x:" 

SYSTEM 4 4  
SYSTEM 

COMPRESSED AIR 
NO125 

TO DRY CEMENT rEED 
SYSTEMS 96.4 

z 
73 CEMENT/FLY ASN 
FEED SYSTEMS B6A 

HB -44-1 OZC 

CFJ-441333-70' -1  

TO FLY ASH FEE0 
SYSYTEM C 

:A-LO3143-74;"-136 SOV-44-1100 -/ I 

v 

SYSTEM 40 HBN-4AlOOOC 
LOCAL 

D n Y 

SYSTEM 4 4  

:A-403143-%"-136 n 

HBN-Id- 1 O D x  HBN-44-1000C B l A - 4 4 - l m  R O L - 4 4 - 1 0 m  
CEMENT RECEIVING CEMENT HOPPER C CEMENT HOPPER C CEMENT HOPPE? C 

ROiARY N?LOCL( 
VALVE 

BIN C 7 5  FT3 BIN ACTIVATOR 
36 FT3 7'-6WX5'-2"LX5'-5HT 

3'WX3'LX5'HT 

B CEMENT 
NO112 

TO MIXER IOOOC 

&T-44-100= FLT-44-10041: 
CEMENT HO??ER C 

VENT FILTER 
CEMENT RECEIVING 

VENT FILTERS 
BIN C 

MTR-44-1000C-1 

BIA-44-1000C MOTOR ROL-44-1000C MOTOR 7.5 HP 2 HJ 

I 0 

NOTES: 

i .  BOOSTER CONNECTIONS ARE SPACED AT 5' TO IO'INTERVALS 

2.2EE Pb!3 NO132 FOR PRV VALVE NdMSERING AT Cih'EhT 800STE9 

ALONG CONVEYING LINE (VENDOR SUWLIEO WITH EWPMENTI.  

..OXNECTIONS. 

3. i t tE PLC FOR TklS EQUIPMENT 15 VENCOR SUPPLIEO. 
I/O TAGS b.qD INTERLOCK INFORMATION TO 3E PQOWOED 
OK FUTURE REVISION. 

I NTERLOCKL: 

DRAWING TITLE REF OWG NO. 

NO001 I 
-NO002 1 IHSTRUYENTITION 

NO003 I EOWlAfNT N O  MISCELLANEOUS 

mmm & I  (Lc5 I I S M D  TO CONSTRIJCliQN 

CY wx ~ P s V m l  CII 
YlyII YD OA1C 

~ m 5 i a m ~ . -  
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INSTRUMENTATION 
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0002 INSTRUMENT Al lON 

I 

NOTES: 
7 .  SEE SPEClFICATlON ES-JM-GYN-24-:319 

FCR GAYTRV MANIPULATOR DETAILS. 

2. .FOG SEOUENCC OF EVENTS SEE SHEET '0504. 

3 .  2:R P0?TS T?ANSFEP COKPRESSEO A iR  FPOV TCOL 
CilAlrGC? EN& EFFECTOR TO EN0 EF'ECTO2. 

4 8 2 2 ,  1 
1 
i 
I 
! 
1 
i 
1 
i 
1 
! 
j 
! 
1 
! 
! 

j 
I 

! 
I 

i 
I 

! 

I 
! 

! 
i 
i 
! 
! 
! 
i 
I 

1 

I 

! 
! 
i 

! 
I 

INTERLOCKS: 

DRAWING T I R E  REF DWC NO. 

0001 I PIPING, VALVES U I D  YISCELLMOUS 

LOCK 
j COMPL i ANCE GMN-24-1019A 

MAINTENANCE 
KEY SWITCH 

0 
(38 

MAINTENAKCE 

e---- 
@---- 

SET 0 50 P S l G  

r C4-403040-1"-136 

I HSS-24-100OA -. . - . .- 
I HYDRAULIC 
I UNIT. 
I n 

N1uLS Yo M7l 
- m m  

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONYENTAL YANAQEYENT PROJECT 
D6-fSfP-W 

SUWLIEO - Y l T H  GANTRY 

>Y) 
SILOS 1 AND 2 

A 

3%. tjSS-24-1000A 
F I L L  ROOM A,HYORAULIC U N I T  

1 HP 
1 2 0  V. 1 PH 

EFF-24-1027A GMN-24-1019A MTR-24-10194-1 HTR-24-;019~-2 MTQ-24-1019A-~ MTR-24-10196-4 
TOOL CHANGER F I L L  ROOM A GANTRY MANIPULATOR GANTRY MANIPULATOR GANTRY NANIPULATCS 
EN0 EFFECTOR GINTRY MANIPULATOR X-AXIS DRIVE MOTOR Y-AXIS DRIVE MOTOR Z-AXIS ORlVE MOTOR 

GANTRY MANIPULATOR 
8 -AXIS DRIVE MOTOR 

2 HP 
240V. 3 PH 

2 HP 
I40V .  3 PH 

2 HP 
240V. 3 PH 

6 HP Eauiv 2 tip 
480V 3 PH 240V. 3 PH 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

CONTAlNR F U N C  SYSTEM - SHEET 8 OF l3 

800115 

F -24 -1 021 A 
L I D  GRIPPER 

END EFFECTOR 

EFF-24-1025A 
RIVETER 

END EFFECTOR 



NOTES: 
1. SEE SPECIFICATION ES-JME-GW-Z4-'019 

FOR GANTRY MANIWLATOR DETAILS. 

2.  FOR SEOUENCE OF EVENTS S E f  S d X T  F3506. 

3 .  A!R YRTS TilAhSiER COMWESSE? A ! 9  CRDV 133 '  
CHANGER END EFFECTOR TO END EFFECTOR. 

! 

! 
1 

! 

I 

! 

! 
! 
1 

j 
I 
! 
i 
! 

I 
I 

! 

! 

I 

I 
! 
1 
1 
! 
! 
i 
1 

! 

i 
! 
i 
i 
! 
! 
! 
I 

I 
I 

! 
1 
i 

! 
! 
j 
! 
i 
j 

! 
i 
! 
I 
I 

! 
j 
! 
I 
1 
I 
i 

! 

! 

I 

! 

I 

I 

! 

1 

I 

! 

I 
I 

! 

4 8 2 2 .  

j X-X'-HOME 

' I  

. . .  

. i  

OVERTRAVEL 

i 

, 

Y - Y  '-HOME 
REF DWC NO. ORAWINC TITLE 

PIPING. VMVES M MISCELLAVEOUS 

INSTRUUENTATION 

E Q W E N T  *ND LmCELLLMOLJS 

W L. ._ _. 
. .. 

- -  LOCK ! COWL IANCE 

I 

MAINTENANCE 
KEY SWITCH 

0 
8 8  

MAINTENANCE 

r C A - 4 0 3 0 3 8 - 1 " - 1 3 6  

HSS-?4-1OapS 

1 HYDRAULIC 1 

I 

- .- 

I U N I T  j 
n 

I 1 W E D  TO CONSTRUCTION 

l v  MI I"Iy"1 II ~ m m m c u ~ - m c w m  m s  yo D m  

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONNENTAL MANAGEMENT PROJECT 
I 

GS-24-1  OOpB 
F I L L  ROOM 8,HYDRAULIC UNIT 

1 2 HP 
1 2 0  v. 1 PH 

SILOS 1 AND 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

C O N f m E R  fLLW SYSTEM - W E T  9 OF IS 

OluDlCmLt 

MTR-24-10198-4 EFF-24-1PLIS GMN-24-101s ~ T R - 2 4 - 1  01 g ~ - :  - -  - MTR-24-10198-3 LFF-24-1021B 
L I D  GRIPPER 

END EFFECTOR 

EFF-24-10252 

RIVETER 
EN0 EFFECTOR 

GANTRY MANIPULATOR 
8 -AXIS DRIVE MOTOR 

TOOL CHANGER F I L L  ROOM B GANTRY MANIPULATOR GANTRY MANIPULATOR GANTRY MANIPULATOR 
END EFFECTOR GANTRY MANIPULATOR X-AXIS DRIVE MOTOR Y-AXIS DRIVE MOTOR Z-AXIS DRIVE MOTOR 

2 HP 2 HP 
240V. 3 PH 240V. 3 PH 

6 HP E w i v  2 w 2 HP 
240V. I PH 240'4. 3 PH 



I 0 

sm w m m  

I L 3 4 3 I I I I I 0 I 

MAINTENANCE 
KEY SWITCH 

0 
0 0  

MAiNTENANCE 

! 
I 
I 
I 

! 

! 
! 

! 

I 

I 

I 
I 

i 

I 
i 
! 

g 145 

Y 4  OVERTRAVEL 

0 OVERTRbVEL 

MTR-24-1019C-3 

j Y-X'+lOME 

Z-AXIS 

! 
i 
1 
1 
1 
i 
! 
i 
j 
! 
! 
! 
I 

i 

I 6 OVERTRAVEL 

W A L 

SET I) 50 P S I G  

YSS-24-1 OOOA . _. __ . .- . 
HYDRAULiC' U N i T  1 i 

_ _  
S E i  0 50 P S I G  

ENGAGED 

HSS-24-1pppC 
F I L L  ROOM C,HYDRAULlC U N I T  

120 V. 1 PH 
1 s2 nP 

NOTES: 
I. SEE SPEC IF  ICATI  OK E5-JM-CMN-24-1019 

FOR GANTRY UANIPCLATOR D E i b I L S .  

2. FOR SEDUENCE OF EVENTS SEE SL(EEi F0504. 

CHANGER EN0 EFFECTOR 70 EN3 EFFECTJR. 
3. AIR PORTS VANSCER COUPRESSEO AIR cqou TOE- 

INTERLOCKS: 

@ I p " E ~ ~ ~ 1 3 Y i A ~ ~ A ~ ~ F ~ ~ N ~ ~ ~ L I ~ F H : ~ ~ P U L A T O R  i S  i N  

@ DO NOT START MANIPULATOR I N  AUTOMATIC SEOUENCE 

@ MANIPULbTOS IS POSIT!ONED CYER APPROPRIATE TOOL 

WITHOUT COhTAINER I N  PLACE. 

00 NOi  DISENGAGE TCOL CHANGER ASSEY3LY UNLESS 

HO? STEF!. 

@ BLCCK z s v Y - i 4 - i o ~ 4  TJ UNLXKING TOOL EXCHAN;E. 

REF DWG No. DRAWING TITLE 

PIPING. VKVES LND USCELLNOUS 

INSTRWENTATON 

EWIPUENT bND LUSCELLbNEWS 
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